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PREFACE  TO  THE  FOURTH  EDITION. 


To  the  first  edition  of  this  work  there  should  have  been 
prefixed  a  definite  indication  of  its  origin ;  and  the  mis- 
apprehensions that  have  arisen  in  the  absence  of  such 
indication,  ought  before  now  to  have  sliown  me  the  need 
for  supplying  it. 

Though  reference  was  made  in  a  note  on  the  first  page 
of  the  original  preface,  to  certain  Essays  entitled  ^'  Progress : 
its  Law  and  Cause,"  and  "  Transcendental  Physiology,"  as 
containing  generalizations  which  were  to  be  elaborated  in 
the  "  System  of  Philosophy"  there  set  forth  in  programme, 
yet  the  dates  of  these  Essays  were  not  given ;  nor  was  there 
any  indication  of  their  cardinal  importance  as  containing, 
in  a  brief  form,  the  general  Theory  of  Evolution.  No  clear 
evidence  to  the  contrary  standing  in  the  way,  there  has 
been  very  generally  uttered  and  accepted  the  belief  that 
this  work,  and  the  works  following  it,  originated  after, 
and  resulted  from,  the  special  doctrine  contained  in  Mr. 
Darwin's  Origin  of  Species. 

The  Essay  on  "  Progress :  its  Law  and  Cause,"  coextensive 
in  the  theory  it  contains  with  Chapters  XV.,  XVL,  XVII., 
and  XX.  in  Part  II.  of  this  work,  was  first  published  in  the 
Westminster  Heview  for  April,  1857;  and  the  Essay  in 
which  is  briefly  set  forth  the  general  truth  elaborated  in 
Chapter  XIX.,  originally  appeared,  under  the  title  of  "  The 
Ultimate  Laws  of  Physiology,"  in  the  National  Review  for 
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October,  1857.  Further,  I  may  point  out  that  in  the  first 
edition  of  Th£  PrirudpUs  of  Paycfuilogy,  published  in  July, 
185&,  mental  phenomena  are  interpreted  entirely  from  the 
eTolution  point  of  view ;  and  the  words  used  in  the  titles  of 
Bundiy  chapters,  imply  the  presence,  at  that  date,  of  ideas 
more  widely  applied  in  the  Essays  just  named.  As  the  first 
edition  of  JTSc  Origin  ofSpedea  did  not  make  its  appearance 
till  October,  1859,  it  is  manifest  that  the  theory  set  forth  in 
this  work  and  its  successors,  had  an  origin  independent  of, 
and  prior  to,  that  which  is  commonly  assumed  to  have  ini- 
tiated it. 

The  distinctness  of  origin  miglit,  indeed,  have  been  in. 
ferred  from  the  woik  itself,  which  deals  with  Evclntion 
at  large — Inorganic,  Organic,  and  Super-organic — in  terms 
of  Matter  and  Motion ;  and  touches  but  briefly  on  those 
particular  processes  so  luminously  exhibited  by  Mr.  Dar- 
win. In  §159  only  (p.  447),  when  illustrating  the  law 
of  "  The  Multiplication  of  Effects,"  as  (miversally  dis- 
played, have  I  had  occasion  to  refer  to  the  doctrine  set 
forth  in  the  Origin  of  Species:  pointing  out  that  the 
general  cause  I  had  previously  assigned  for  the  produc- 
tion of  divergent  varieties  of  organisms,  would  not  suffice 
to  account  for  all  the  facts  without  that  special  cause 
disclosed  by  Mr.  Darwin.  The  absence  of  this  passage 
would,  of  course,  leave  a  serious  gap  in  the  general  argu- 
ment ;  but  the  remainder  of  the  work  would  stand  exactly 
as  it  now  does. 

I  do  not  make  this  explanation  in  the  belief  that  the 
prevailing  mieapprehension  will  thereby  soon  be  rectified ; 
for  I  am  conscious  that,  once  having  become  current, 
wrong  beliefs  of  this  kind  long  persist — all  disproofs  not- 
withstanding. Nevertheless,  I  yield  to  the  suggestion 
that  unless  I  state  the  facts  as  they  stand,  I  shall  continue 
to  countenance  the  misapprehengion,  and  cannot  expect  it 
to  cease. 
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With  the  exception  of  tmimportant  changes  in  one  of 
the  notes^  and  some  typographical  corrections,  the  text  of 
this  edition  is  identical  with  that  of  the  last.  I  have, 
however^  added  an  Appendix  dealing  with  certain  criti- 
cisms that  have  been  passed  npon  the  general  formula  of 
Evolution,  and  npou  the  philosophical  doctrine  which 
precedes  it. 


May,  1880. 


PREFACE 


TO    THK    AMERICAN    EDITION. 


The  present  volame  is  the  first  of  a  series  designed  to  uii 
fold  the  principles  of  a  new  philosophy.  It  is  divided  into  two 
parts :  the  aim  of  the  first  being  to  determine  the  tme  sphere 
of  all  rational  investigation,  and  of  the  second,  to  elucidate 
those  fundamental  and  universal  principles  which  science  has 
established  within  that  sphere,  and  which  are  to  constitute  the 
basis  of  the  system.  The  scheme  of  truth  developed  in  these 
First  Principles  is  complete  in  itself,  and  has  its  independent 
value ;  but  it  is  designed  by  the  author  to  serve  for  guidance 
and  verification  in  the  construction  of  the  succeeding  and  larger 
portions  of  his  philosophic  plan« 

Having  presented  in  his  introductory  volume  so  much  of 
the  general  principles  of  Physics  as  is  essential  to- the  develop- 
ment of  his  method,  Mr.  Spencer  enters  upon  the  subject  of 
Organic  nature.  The  second  work  of  the  series  is  to  be  the 
Principles  of  Biology — a  systematic  statement  of  the  facts  and 
laws  which  constitute  the  Science  of  Life.  It  b  not  to  be  an 
encyclopedic  and  exhaustive  treatise  upon  this  vast  subject, 
but  such  a  compendious  presentation  of  its  data  and  general 
principles  as  shall  interpret  the  method  of  nature,  afford  a 
clear  understanding  of  the  questions  involved,  and  prepare  foi 
further  inquiries.  This  work  is  now  published  in  quai*terly 
numbers,  of  from  80  to  06  pages.  Four  of  these  parts  have 
already  appeared,  and  some  idea  of  the  course  and  character 


long  recognued.  In  this  point  of  view  the  B^stem  here  pre 
tented  haa  high  clainu  upon  the  young  men  of  our  coimtry,-^ 
eTDbodying  aa  it  does  the  latest  and  largest  results  of  positive 
Boieoce ;  organi^g  its  &ct8  and  principles  upon  a  natural  meth- 
od, which  places  tfaem  most  perfectly  in  commaiid  of  memory; 
and  converging  all  its  lines  of  inqoiry  to  the  end  of  a  high  pne- 
tical  beneficence, — the  unfolding  of  those  laws  of  nature  and 
liuman  nature  which  determine  personal  weliare  and  the  sotial 
polity.  Earnest  and  reverent  in  temper,  cautious  in  statement, 
severely  logical  and  yet  presenting  his  views  in  a  transparent 
and  attractive  style  which  combines  the  precision  of  sdence 
with  many  of  the  graces  of  lighter  composition,  it  is  believed 
that  the  thorough  study  of  Spencer's  philosophical  scheme  would 
combine,  in  an  unrivalled  degree,  those  prime  requisites  of  the 
highest  education,  a  knowledge  of  the  truths  which  it  is  most 
important  for  man  to  know,  and  that  salutary  discipline  of  the 
mental  Acuities  which  results  from  their  systematic  acquisition. 
We  say  the  young  men  of  our  country,  for  if  we  are  not 
mistaken,  it  is  here  that  Mr.  Spencer  is  to  find  his  largest 
and  fittest  audience.  There  is  something  in  the  bold  hand- 
ling of  his  questions,  in  his  earnest  and  fearless  appeal  to  first 
principles,  and  in  the  practical  avulability  of  his  conclusions, 
which  is  eminently  suited  to  the  genius  of  our  peopl&  It  has 
been  so  in  a  marked  sense  with  his  work  on  Education,  and  there 
is  no  reason  why  it  should  not  be  so  in  an  equal  degree  with  his 
other  writings.  They  betray  a  profound  sympathy  with  the 
host  spirit  of  our  iustitntioDS,  and  that  noble  aspiration  for  the 
weliare  and  improvement  of  society  wtuch  can  hardly  ^1  to 
aommend  them  to  the  more  liberal  and  enlightened  portions 
9f  the  American  poldic. 


PREFACE  TO  THE  SECOND  EDmOX, 


Wbkm  the  FirsI  Edition  of  tliis  work  wms  paUislMd*  I  snp» 
posed  tliat  the  general  theonr  set  fbrtli  in  its  Second  lVri» 
WBs  presented  in  something  like  a  finished  fbitQ  i  but  sub* 
sequent  thought  led  me  to  further  doTelopmenta  of  much 
importance,  and  disclosed  the  fact  that  the  eompoueut 
parts  of  the  theory  had  been  wrongly  put  together, 
Eren  in  the  absence  of  a  more  special  nHisi^n*  I  had  decided 
that>  on  the  completion  of  the  iVt  mci|»/m  o/  l^M^o<?y,  it  w\mtd 
be  proper  to  suspend  for  a  few  months  the  siTies  I  au\ 
issuing,  that  I  might  make  the  required  re-organiimtion. 
And  when  the  time  had  arrived,  there  had  arisen  a  more 
special  reason,  which  forbade  hesitation.  Translations  into 
the  French  and  Bussian  languages  were  about  to  be  umdo 
^had,  in  fact,  been  commenced ;  and  had  1  deferred  Uio 
re-organization  the  work  would  have  been  n^pnxluiXHl  witli 
all  its  original  imperfections.  This  will  be  a  suflici^at 
explanation  to  those  who  have  compltiiuiHl  of  the  delay  in 
the  issue  of  the  Frincijiles  of  ri^ycholoify. 

The  First  Part  remains  almost  untouched:  two  verbal 
alterations  only,  on  pp.  43  and  99,  having  been  made  to 
prevent  misconceptions.  Part  IL,  however,  is  wholly 
transformed.  Its  first  chnpter,  on  "Laws  in  General,"  is 
omitted,  with  a  view  to  tlio  inclusion  of  it  in  one  of  the 
latter  volumes  of  the  series.  Two  minor  elinpters  dinnj^ju  iir. 
Most  of  tho  rest  are  tmnsposed,  in  groujm  or  singly. 
And  there  arc  nine  new  clinpters  embodying  tlio  fiirthor 
developments,  and  serving  to  combine  tlio  pn^-existing 
cliapters  into  iv  dianged  whole.     Tlie  following  srhemo  ID 
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nliicli  (he  now  ciiaptera  are  marked  by  italics,  will  gWe  I 
iden  of  the  trims  formation  >— 


First  Edjtioh. 

Second  Editiok. 

L;rw»iaGtiic?-.A 

rhUoiophy  Dtfintd. 

Tlio  Litw  o(  Evtiliitinu. 

TU  »ita  «/  PhilMu^i. 

The  [;aHwa  ef' Kfolutimw 

Sjjace,  Tiuio,  MaLWr,  Motion,  and 

Siwce.  Time,  MittiT,  Mot^..l^      ' 

Forou, 

and  Foroa.                                    ' 

Tlie  Indestructibility  i.f  lUittcr. 

The  lad estniotibi lily  u(  AUitM 

'i'tie  Continuity  oE  Mutiua. 

TliH  Continuity  of  M-.tiuu. 

The  Pi.Tsistt;nce  of  FunM. 

Tb«  I-Braislouce  of  Furou. 

The     l-cTtUhna    cf     lUatimi' 

am,w;  Forced. 

The  Truufonnation  uid  Equi- 

of  Forces. 

valenoe  of  Forces. 

The  Directiun  of  Motion. 

The  Direction  of  Motion. 

Tlio  Rhythm  of  Motion. 

Tlie  Rhythm  of  Motion. 

RiieapUulation,     Critkiim,     <Jiui 

SimpU  and  Comp .«.«!  E.i,M':n 

TbuLawofEi-oliitioM.      „ 

ThoLiiwofEvoluti..u  "ll-.I 
(continuod).                  «„ir,.,i 

TlieLawof  Evolution       dilixiu 

(continued).              J 

The    Lure     of    LeoliUi-'u    (..»*- 

cbid^dy 

Tkt  Intcrprdation  of  Fv<>tuti..it 

The    Instability    of    the    Homo- 

The InstabilLiy  of  the  Honi.- 

geneous. 

geneous. 

The  Multiplication  of  ESTecta. 

TheMultiplicitiouof  ElV.cW. 

Differentiation  and  Integration. 

Scgregiition. 

Equilibration. 

E-juilibnitiou. 

IfUiuMi-nt. 

Siimmarj  and  Conclusion. 

Summiiry  and  CoiiL-lusioii  (Rf>- 
writtu.). 

Of   course    tlirougliout    tliia    re-organized    St-coml  I'uit 
tbe     numbers     of     the     sections     li.ive     been     clnuignd 
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and  hence  those  who  possess  the  Principles  of  Biology,  in 
which  many  references  are  made  to  passages  in  First  Priti^ 
^ples,  wonld  be  inconvenienced  by  the  want  of  corre- 
spondence between  the  numbers  of  the  sections  in  the  ori- 
ginal edition  and  in  the  new  edition^  were  they  without  any 
means  of  identifying  the  sections  as  now  numbered. 
The  annexed  list^  showing  which  section  answers  to  which 
in  the  two  editions^  will  meet  the  requirement :— 


pint     Second 
Edtt.       Edit 

§43  §119 
44    117 

Pint 
Edit 

Second 
Edit 

rio7 

108 

Pint 
■■xlit 

§72 
73 

Second 
Edit 

§58 
59 

Pint 
E<lit 

§92 

93 

Second 
Edit 

§81 

82 

pint      Second 
Edit        l-:ilit 

§121  §161 
122     162 

45    118 

109 

74 

60 

94 

83 

123     163 

46    120 

110 

75 

61 

95 

84 

124     164 

47    121 

§66- 

111 

70 

62 

96 

85 

125     165 

48    122 

V 

112 

77 

66 

97 

86 

126     166 

49    123 

113 

78 

67 

98 

87 

127     167 

50    124 

114 

79 

68 

99 

88 

128     168 

51     125 

Lll5 

80 

69 

109 

149 

129    169 

52    126 

61 

46 

81 

70 

110 

150 

130     170 

53    128 

62 

47 

82 

71 

111 

151 

131     171 

54    129 

63 

48 

83 

72 

112 

152 

132     172 

ri3o 

64 

49 

84 

73 

113 

153 

133     173 

131 

65 

50 

85 

74 

114 

154 

134     174 

132 

66 

52 

86 

75 

115 

155 

135     175 

55* 

133 
134 
135 

67 
68 
69 

53 
54 
55 

87 
88 
89 

76 

77 
78 

116 
117 
118 

156 
157 
158 

136     176 

136 

70 

56 

90 

79 

119 

159 

144     193 

137 

71 

57 

91 

80 

120 

160 

.  145     194 

The  -ori^Wh  stereotype  plates  have  been  used  wherever 
it  was  possible;  and  hence  the  exact  correspondence  be* 
tween  the  two  editions  in  many  places^  even  where  adjacent 
pages  are  altered.. 


London,  November,  1867 
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{in  lof/ktU  ordtr  tAouU  Atra  eame  the  applkaiuii  nf  thfe  Fir^t  Ftinrt. 
pie*  to  Inorgaitie  2Tat»n.  But  tMu  great  divitioA  il  u  pnpottd  to  pau 
i>T*r !  partly  btemut,  tvtn  mlMout  it,  Iht  tehetna  U  too  txtentiv  ;  and 
partly  bnauM  tha  tnierprtttOioH  of  Organie  A'alura  afltr  bb  propimd 
methail,  U  ofmor*  immadints  imporianee.  The  ueend  leorh  tf  Vnt  mt-mj 
ritf  tKertfon  k— 1 


THE  PRINCIPLES  OF  BLOLOGY. 
Vol.  1. 

PiBT  1.  The  Data  of  Siologt. — Including  tlicMc  ^neral  tniUu  of 
Pbysict  and  Chemwtiy  with  which  rational  Biology  must  set  out. 

II.  Thb  Inductiokb  or  Bioloot.— A  ataiement  of  the  leading  gener- 
ftlbolians  which  Naturalist*,  Phyiiologiet*,  and  Comparative  Anatomisu, 
have  catabliihed. 

III.  The  BvoLimoN  or  Lm.— Concerning  the  Bpeculolion  com- 
numl;  known  u  "  The  Development  Hypotheiu  "— its  i  priori  and  il 
p-ifferwri  eridencn. 

Vol.  il 
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y.  PnVBlOI/XIICAL  Development.— Theprogresaivedif&rentiationof 
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■  The  Idcu  to  b«  daTcloped  in  tli>  Hwond  toIdbw  of  the  PrineipUi  of  Biiiiaf\ 
tlu  writer  bu  alreulj  tnieflj  txpremei  in  nuidry  Rcrigw-ArtielH.  Fut  IT. 
will  work  oat  ■  doctrini  in^Mtfd  in  *  p*pn  on  '■  Ths  I^in  of  OrguleFomi," 
rBUikhcd  in  Ihe  Vtdic<r-CUnayieal  Rniwm  for  Jiniiu?,  1S6S.  The  gum  of  Pmrt 
V.  i»  contaiDcd  in  ttii  tamj  an  ''  Tranwendtntal  PhftJologT :  "  8«*  Eusy*,  pp. 
nO-90.  And  in  Part  Tt.  will  b*  unfolded  eertala  viewa  enidelj  eipnoed  in  ■ 
'  Tktorj  of  PopDlUioB."  pablidtad  in  Ih*  Wulmimittr  Avmb  tor  April  ICSS 
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IV.  Spbcul  Synthesis. — A  republication,  with  extensive  revisions 
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ated  by  some  additional  chapters. 
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tho  Msdieo-CMirmyieal  Rfrisw  for  Jan.  1859. 
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VI.  IsDUSTRUL  Orgamzation.— The  development  of  productive  and 
distributive  ageneies,  considered,  like  the  foregoing,  in  its  necessaij 
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X.  Moral  Prockess.^ — Exhibiting  the  genesis  of  the  slow  emotional 
modifications  which  human  nature  undergoes  in  its  adaptation  to  tlui 
•ocial  slate. 
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Vol.  I. 

P41B  L  The  D\ta  of  Mokauttt.— (ienenliiations  furnithed  by 
fiiolt^i  Psychology  and  Sociuloj^y,  which  underlie  a  true  theory  oi 
right  liringi  in  other  words,  the  elements  of  that  equilibrium  between 
constitution  and  conditi<Mu  of  existence,  which  is  at  once  the  moral 
ideal  and  the  limit  towards  which  we  are  progressing. 

IL  The  IiiDucnom  of  Mohalitt.— Those  empirically-eitabUshed 
nries  of  homan  action  which  are  registered  as  essential  Uwi  by  all' 
ciTiliied  nations :  that  is  to  say — the  generalisations  of  expediency. 

III.  PemonalHosau.— Ttie  principles  of  prirate  conduct— physical, 
intelleclnal,  moral  and  religious — that  follow  from  the  condilioDS  to 
eompleia  individual  life:  or,  what  is  the  same  thinf^thtise  mode*  of 
private  action  which  must  resnlt  from  the  eventual  equilibration  of  in- 
ternal deurea  and  externa]  needs. 


Vol.  II. 

IV.  JuBTiCE. — The  mutual  Umitations  of  men's  actions  necessitated 
by  thdr  eo-existenee  a«  units  of  a  sociely— limitations,  the  perfect 
obserrance  of  which  constitutes  that  stale  of  equilibrium  forming  the 
goal  of  political  progress. 

V.  Nboativb  BKXEncENCK,— Those  secondary  limitations,  similarly 
necessitated,  which,  thongh  less  important  and  not  cognizable  by  law, 
arc  yet  re<]mgite  to  prerent  mutual  destruction  of  happincsa  in  various 
indirect  ways:  ^n  other  words — those  minor  self.reBtiaints  dictated  by 
irhat  may  be  called  psseivc  sympathy. 

*  Of  tbli  tTMtlw  OB  Sodalog]'  «  few  nniill  fngmeo*i  may  bs  foand  in  slrrady. 
pablithwl  ««9ayi.  Some  of  the  Idsu  to  be  denlopcd  in  Put  II.  are  indicated  ia 
mnutielcon  "  Tha  Social  Or|tani*n.~  eontainrd  in  the  laatDombtror  the  Wat- 
miauttr  Rnitie i  thoaa  which  Part  V.  will  workout,  may  ha  gathered  from  the 
£i«t  hair  of  a  paper  written  iomeyean  lince  on  "Manner*  and  Faibion;"  at  Fart 
VIII.  the  germi  are  contained  in  10  article  on  the  "  Gencua  of  Science  ;"  two 
papen  on  "  The  Origin  and  Function  of  Muiio"  and  "  The  Philonophy  of  Style," 
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aitml  Rmnr.  the  oentral  idea  to  ba  dereloprd  in  Fart  X.  mux  be  iaferifd. 
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TI.  Positive  Bkneficemcb. — Comprehending  all  modei  of  conduct, 
dictated  b;  active  ByTiipathy,  which  imply  pleaiure  in  giving  pleuure — 
modes  of  conduct  that  social  silnptatiun  has  induced  and  must  render 
ever  more  general  j  and  which,  in  becoming  nnivenal,  must  fill  to  the 
Alii  the  poBsihle  mesaure  of  human  happincM.* 

In  anticipation  of  the  obvious  criticiBm  that  the  Bcheme  hen 
iketched  out  is  too  extensive,  it  may  be  remarked  that  an  ex- 
htiustiTe  treatment  of  each  topic  is  not  intended ;  butsimpty  the 
establishment  oi prineiple«,  with  such  illustTatiaas  aa  are  needed 
to  make  their  bearinga  fully  understood.  It  may  also  be  pointod 
out  that,  besides  minor  fir^:mentB,  one  lai^  division  (ISe  Frinei- 
plet  of  Ptyehologi/)  is  already,  in  great  part,  executed.  And  a 
further  reply  is,  that  imposuble  though  it  may  prove  to  exerute 
the  whole,  yet  nothing  can  be  nud  against  an  attempt  to  set  forth 
the  First  Pi^nciplcti  and  to  carry  their  applications  as  far  aa  cii'- 
cumstances  permit. 

The  price  per  Number  to  be  half-a-crown ;  that  is  to  say,  the 
four  Numbers  yearly  issued  to  be  severally  delivered,  post  free, 
to  all  annual  subscribers  of  Ten  Shillings. 

(though  not  idu- 


Thia  Frogramme  I  bave  thought  well  to  reprint  for  two 
reasons: — ^the  one  being  that  readers  may,  from  time  to 
time,  be  able  to  ascertain  what  topics  are  next  to  be  dealt 
with ;  the  other  being  that  an  outline  of  the  scheme  may 
Tvmain,  in  case  it  should  never  be  completed. 

The  successive  instalments  of  which  this  volume  conHisis, 
were  issued  to  the  subscribers  ot  ihe  following  dates : — Purt 
I.  (pp.  1—80}  in  October,  1860  ;  Pi.rt  II.  (pp.  81—176)  in 
Januarv,  1861;  Part  III.  {pp.  177—250)  in  April,  18G1 ; 
Part  IV.  (pp.  257—334)  in  October,  1861 ;  Part  V.  {pp. 
335—416)  in  March,  1862;  and  Part  VI.  (pp.  417—604) 
in  June,  1862,* 

lond/ni,  June  ttk,  1SC3. 
*  Theas  dstea  and  paging*  of  ths  diviuoiu  h  originally  iaiued,  of  comas 
i-9  not  uppiy  to  the  volume  as  it  now  lUnds,  bcyoud  page  123. 
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CHAPTER  L 


RELIGION    AND    SCIENCE. 


§  1.  We  too  often  forget  that  not  only  is  there  "  a  soul  of 
goodneaa  in  things  evil,"  but  very  generaUy  also,  a  soul  of 
truth  in  things  erroneous.  While  many  admit  the  abstract 
probability  that  a  falsity  has  usually  a  nucleus  of  reality,  few 
bear  this  abstract  probability  in  mind,  when  passing  judg« 
ment  on  the  opinions  of  others.  A  belief  that  is  fioall} 
proved  to  be  grossly  at  variance  with  fact,  is  cast  aside  with 
indignation  or  contempt;  and  in  the  heat  of  antagonism 
scarcely  any  one  inquires  what  there  was  in  this  belief  which 
conmiended  it  to  men's  minds.  Yet  there  must  have  been 
something.  And  there  is  reason  to  suspect  that  this  some- 
thing was  its  correspondence  with  certain  of  their  experiences : 
an  extremely  limited  or  vague  correspondence  perhaps ;  but 
still,  a  correspondence.  Even  the  absurdest  report  may  in 
nearly  every  instance  be  traced  to  an  actual  occurrence ;  and 
had  there  been  no  such  actual  occiirrenco,  this  preposterous 
misrepresentation  of  it  would  never  have  existed.  Though 
the  distorted  or  magnified  image  transmitted  .to  us  through 
the  refracting  mediimi  of  rumour,  is  utterly  unlike  the  reality ; 
yet  in  the  absence  of  the  reality  there  would  have  been  no 
distorted  or  magnified  image.  And  thus  it  is  with  human 
beliefs  in  general.  Entirely  wrong  as  they  may  appear,  the 
implication  is  tliat  they  germinated  out  of  actual  experiences 
-^originally  contained,  and  perhaps  still  contain,  some  small 
amoimt  of  verity. 


More  especially  may  we  Bafely  assiime  this,  in  the  caso  of 
bclitl's  [Jiut  liuva  ioug  csisCed  and  ure  widely  difi'used;  and 
must  of  all  BO,  in  tlie  case  of  beliefs  that  are  peromiial  and 
ncaily  or  quite  universal.  The  presumption  that  any  current 
opinion  is  not  wholly  false,  gains  in  strength  according  to  the 
Dumber  of  its  adhcreots.  Admitting,  aa  we  must,  that  lifo  is 
iii][X)ssible  unli'ss  through  a  certain  agreement  between  in- 
ternal convictiona  and  external  circumstances ;  admitting 
therefore  that  the  probabilities  aro  always  in  favour  of  the 
trutii,  or  at  least  the  partial  truth,  of  a  conviction ;  we  must 
admit  thut  the  uonvictions  entertained  by  many  niinda  in 
common  are  the  most  likely  to  have  some  founrlution.  Tlio 
eliiuinalion  of  individual  errors  of  thought,  must  give  to 
the  rc3iJling-  judgment  a  certain  additional  value.  It 
may  indeed  be  urged  that  many  widely-Bpread  beliefe 
are  received  on  authority ;  that  those  entertaining  them 
make  no  attempts  at  veriiication  ;  and  licnee  it  may  be  in- 
ferred that  the  multitude  of  adherents  adds  but  little  to  the 
probability  of  a  belief.  But  this  is  not  true.  For  a  belief 
whieh  gains  exteiiBive  receiilion  without  critical  examination, 
is  thereby  proved  to  have  a  general  congruity  with  tho  varloufl 
other  beliefs  of  those  who  recci(-e  it  ;  and  in  so  fur  as  these 
various  other  beliefs  are  Iwscd  upon  personal  observation  and 
judgment,  thoy  give  an  indirect  warrant  to  one  with  which 
they  hanuouiicc.  It  may  be  that  this  warrant  is  of  amaU 
value ;  but  still  it  is  of  some  value. 

Could  we  reach  definite  views  on  this  matter,  they  would 
be  extremely  useful  to  us.  It  is  important  that  we  should,  if 
possible,  form,  something  like  a  general  theory  of  current 
opinions;  so  that  wo  may  neither  over-estimate  nor  under- 
estimate their  worth.  Arriving  at  con-ect  judgmentson  d's- 
putcd  questions,  much  depends  on  the  altitude  of  mind  we 
preserve  while  listening  to,  or  taking  part  in,  the  controversy ; 
and  for  the  preservation  of  a  right  attitude,  it  is  needful  that 
we  shotild  leiirn  how  tme,  and  yet  how  untrue,  are  average 
human  bidiefs.     t>n  the  one  hand,   we  must  keep  free  froio 
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that  bias  in  favour  of  received  ideas  which  expresses  itself  in 
such  dogmas  as  "  What  every  one  saj-s  must  be  true,"  or 
"  The  voice  of  the  people  is  the  voice  of  God."  On  the  other 
hand,  the  fact  disclosed  by  a  survey  of  the  past,  that  majorities 
have  usually  been  wrong,  must  not  blind  us  to  the  comple- 
mentary fact,  that  majorities  have  usually  not  been  entirely 
wrong.  And  the  avoidance  of  these  extremes  being  a  pre- 
requisite to  catholic  thinking,  we  shall  do  well  to  provide 
ourselves  with  a  safe-guard  against  them,  by  making  a  valua- 
tion of  opinions  in  the  abstract.  To  this  end  we  must  con- 
template the  kind  of  relation  that  ordinarily  subsists  between 
opinions  and  facts.  Let  us  do  so  with  one  of  those  beliefs, 
which  under  various  forms  has  prevailed  among  all  nations  in 
all  times. 

§  2.  The  earliest  traditions  represent  rulers  as  gods  or 
demigods.  By  their  subjects,  primitive  kings  were  regarded 
as  superhuman  in  origin,  and  superhuman  in  power,  lliey 
possessed  divine  titles ;  received  obeisances  like  those  made 
before  the  altars  of  deities ;  and  were  in  some  cases  actually 
worshipped.  If  there  needs  proof  that  the  divine  and  half- 
divine  characters  originally  ascribed  to  monarchs  were 
ascribed  literally,  we  have  it  in  the  fact  that  there  are  still 
existing  savage  races,  among  whom  it  is  held  that  the  chiefs 
and  their  kindred  are  of  celestial  origin,  or,  as  elsewhere,  that 
only  the  chiefs  have  souls.  And  of  course  along  with  beliefs 
of  this  kind,  there  existed  a  belief  in  the  unlimited  power  of 
the  ruler  over  his  subjects — an  absolute  possession  of  them, 
extending  even  to  the  taking  of  their  lives  at  will :  as  even 
still  in  Fiji,  where  a  victim  stands  unbound  to  be  killed  at  the 
word  of  his  chief;  himself  declaring,  "  whatever  the  king  says 
must  be  done." 

In  times  and  among  races  somewhat  less  barbarous,  we  find 
these  belie&  a  little  modified,  llie  monarch,  instead  of  being 
literally  thought  god  or  demigod,  is  conceived  to  be  a  man 
tiaving  divine  authoritv.  with  perhaps  more  or  less  of  divine 
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nature,     IIo  retains  liowever,  as  in  the  East  to  tbe  preoent 

day,  titles  expressing  his  heavenly  descent  or  relationships  j 
and  ia  still  salulrd  in  furms  and  words  as  humble  as  thoao  ad- 
dressed to  tlio  Deity.  AVhile  the  lives  and  properties  of  hia 
people,  if  not  practicully  so  completely  at  his  morey,  ore  stiU 
in  tlieory  supposed  to  bo  hia. 

Later  in  the  pi'ogresa  of  civiliKation,  as  daring  the  middle 
Bges  in  Europe,  the  current  opinions  respeeting  the  relation- 
ship of  rulers  and  ruled  are  further  changed.  For  the  theory 
of  di\-ino  origin,  there  ia  substituted  that  of  di\Tne  right.  No 
longer  god  or  demigod,  or  even  god- descended,  the  king  ia 
now  regiivded  as  simply  God's  vicc-gercnt.  The  obeisances 
made  to  him  are  not  so  extreme  in  their  humility ;  and  his 
sacred  tilles  Inso  much  of  their  meaning.  Moreover  his 
n\ithority  ceases  to  bo  unlimited.  Subjects  deny  his  right  to 
dispose  at  mil  of  their  lives  and  propcrlioa  ;  and  yield  alle- 
giance ordy  in  t!io  shaiic  of  obedience  to  his  commands. 

AVith  advancing  polilical  O])inion  has  como  still  greater 
restriction  of  imperial  power.  Belief  in  the  sujiematural 
character  of  the  ruler,  long  ago  repudiated  by  ourselves  for 
example,  has  left  behind  it  nothing  more  than  the  popular 
tendency  to  awrribe  unusual  gootlncss,  Tvisdom,  and  beauty  to 
the  monarch.  Loyalty,  M'hich  originally  meant  implicit  bab- 
mission  to  the  king's  will,  now  means  a  merely  nominal  pro- 
fession of  subordination,  and  the  fullilment  of  certain  forms  of 
respect.  Our  political  practice,  and  our  political  theory,  alike 
utterly  rejeet  those  regal  prerogatives  which  once  passed  un- 
questioned. By  deposing  some,  and  putting  othei-s  in  their 
places,  wo  have  not  only  denied  the  divine  rights  of  certain 
men  to  rule ;  but  we  have  denied  that  they  have  anv  rights 
beyond  those  originating  in  the  assent  of  the  nation.  Though 
our  fonns  of  speech  and  our  state- documents  still  assort  the 
subjection  of  the  <'ili/eus  to  the  ruler,  our  iU'tuul  beliefs  and 
our  dady  procociiiiiga  iinpHcitly  assert  the  contrary.  We 
obev  no  laws  save  those  of  our  own  making.  Wo  have  entirely 
divested  the  monarch  of  legislative  power;  and  should  in) 
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mediately  rebel  against  his  or  her  exercise  of  such  piiwer, 
even  in  matters  of  the  smallest  concern.  In  brief,  the  abo- 
riginal doctrine  is  all  but  extinct  among  us. 

Nor  has  the  rejection  of  primitive  iK>lilical  beliefs,  resulted 
only  in  transferring  the  authority  of  an  autocrat  to  a  repre- 
Bcntative  body.  The  views  entertained  respecting  goveiu* 
ments  m  general,  of  .whatever  form  are  iiow  widely  diderenl 
from  those  once  entertained.  Whether  popular  or  despulici 
governments  were  in  ancient  times  supposed  to  have  unlimited 
authority  over  their  subjects.  Individuals  existed  for  the 
benefit  of  the  State ;  not  the  State  for  the  benefit  of  in- 
dividuals. In  our  davs,  however,  not  only  has  the  national  will 
been  in  many  cases  substituted  for  the  will  of  the  king ;  but 
the  exercise  of  this  national  will  has  been  restricted  to  a  much 
smaller  sphere.  In  England,  for  instance,  though  there  has 
been  established  no  definite  theorj'  setting  bounds  to  govern- 
mental authority  ,  yet,  in  practice,  sundry  bounds  have  been 
set  to  it  which  are  tacitly  recognized  by  all.  Tliei-e  is  no 
organic  law  formally  declaring  that  the  logiNlature  may  not 
freely  dispose  of  the  citizens'  lives,  as  eaily  kings  did  when 
they  sacrificed  hecatombs  of  \'ictiins ;  but  were  it  possible  for 
our  legislature  to  attempt  such  a  thing,  its  own  destruction 
would  be  the  consequence,  rather  than  the  destruction  of 
citizens.  How  entirely  we  have  established  the  personal 
liberties  of  the  subject  against  the  invasions  of  State-power, 
would  be  quickly  demonstrated,  were  it  pn>pi)sed  by  Act  of 
Parliament  forcibly  to  take  possession  of  the  nation,  or  of  any 
class,  and  turn  its  services  to  public  ends  ;  as  the  services  of 
the  people  were  turned  by  primitive  nUers.  And  should  any 
statesman  suggest  a  re-distribution  of  property  such  ixs  was 
sometimes  made  in  ancient  democratic  coniniunitios,  he  would 
be  met  by  a  thousand-ton gued  denial  of  inij>enal  power  over 
indi\idual  possessions.  Not  only  in  our  day  have  these  lunda- 
mental  claims  of  the  citizen  been  tlius  made  good  against  the 
State,  but  sundry  minor  claims  likewise.  Ages  ag^),  laws 
regulating  dress  and  mode  of  living  fell  into   disiiso;  and 
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KOy  altcii>pt  to  revive  them  would  prove  the  current  opmiw 
to  he,  that  such  matters  lie  beyond  the  sphere  of  legal  coiitroL 
Fur  some  centuries  we  have  been  asserting  in  practice,  anj 
have  now  established  in  theory,  the  right  of  every  man  t« 
choose  his  oivn  religious  beliefs,  instead  of  receiving  such 
beliefs  on  State-autliority.  Within  the  last  few  generations 
re  have  inaugurated  complete  liberty  of  speech,  in  spite  of  all 
legislative  attempts  to  suppress  or  limit  It.  And  BtiiJ  mors 
recently  wo  have  claimed  and  finally  obtained  under  a  few 
exceptional  restrictions,  freedom  to  trade  with  whomsoever  we 
please.  Thus  our  politicaJ  beliefs  are  widely  different  from 
aiiiiient  ones,  not  only  as  to  the  proper  depositary  of  power  to 
be  escrcised  over  a  nation,  but  also  as  to  the  extent  of  that 
power. 

Not  even  here  has  the  change  ended.  Besides  the  average 
opinions  which  we  have  just  described  as  current  among 
ourselves,  there  exists  a  less  widely •dilf used  opinion  going 
eiill  fuilher  in  the  same  direction.  There  are  to  be  ibuud 
men  who  contend  that  the  sphere  of  government  should  be 
narrowed  even  more  than  it  is  in  England.  The  modem 
doctrine  that  the  iState  exists  for  the  benefit  of  citizens,  which 
has  now  in  a  great  measure  supplanted  the  ancient  doctrine 
that  the  citizens  exist  for  the  benefit  of  the  State,  they  would 
push  lo  its  logical  results.  They  hold  that  the  freedom  of  the 
tudividuul,  limited  only  by  the  like  freedom  of  other  individ- 
uals, is  sacred ;  and  that  the  legislature  cannot  equitably  put 
further  i-estrictions  upon  it,  cither  by  forbidding  any  actions 
which  the  law  of  equal  freedom  permits,  or  taking  away  any 
property  save  that  required  to  pay  the  cost  of  enforcing  this 
law  itsell".  They  aasert  that  the  sole  function  of  the  State  is 
the  protection  of  persons  agaijist  each  otlkcr,  and  against  a 
foreign  foe.  They  urge  that  as,  throughout  civilization,  the 
munifi.'st  tendency  lias  been  continually  to  extend  the  libcrtiea 
of  iht  subject,  and  restrict  the  fuuctioiiB  of  the  State,  there  is 
reueon  f  >  Ixllcve  that  the  ultimate  political  condition  must  be 
one  in  vhich  persional  freedom  in  the  greatest  possible  and 
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gOTemineiital  power  the  least  possible :  that,  immely,  in  which 
the  (reedom.  of  each  has  no  limit  but  the  like  freedom  of  all , 
while  the  sole  govemmental  duty  is  the  maintenance  of  thib 
limit. 

Here  then  in  different  times  and  places  we  find  concerning 
the  origin,  authority,  and  functions  of  government,  a  greaf 
variety  of  opinions— opinions  of  which  the  leading  genen 
above  indicated  subdivide  into  countless  species.     TMiat  now 
must  be  said  about  the  truth  or  falsity  of  these  opiniocsF 
Save  among  a  few  barbarous  tribes  the  notion  that  a  monarch 
IB  a  god  or  demigod  ia  regarded  throughout  the  world  as  an 
absurdity  almost  passing  the  bounds  of  human  credulity. 
In  but  few  places  does  there  survive  a  vague  notion  that  the 
ruler  possesses  any  supernatural  attributes.      Most  civilized 
communities,  which  still  admit  the  divine  right  of  govern- 
ments, have  long  since  repudiated  the  di\'ine  right  of  kings. 
Elsewhere  the  belief  that  there  is  anj^hing  sacred  in  legis- 
lative regulations  is  d}4ng  out :  laws  are  coming  to  be  con- 
sidered as  conventional  onlv.      While  the  extreme  school 
holds    that    governments    have    neither    intrinsic    author- 
ity, nor  can  have  authority  given  to  them  by  convention ; 
but  can  possefls  authority  only  as  the  administrators  of  those 
moral  principles  deducible  from  the  conditions  essential  to 
social  life.     Of  these  various  beliefs,  ^-ith  their  innumerable 
modifications,   must  we  then  say  that  some  one  alone  is 
wholly  right  and  all  the  rest  whoUy  wrong ;  or  must  we  say 
that  each  of  them  contains  truth  more  or  less  completely 
disguised  by  errors  P     The  latter  alternative  is  the  one  which 
analysis  will  force  upon  us.    Ridiculous  as  thc^  may  severally 
appear  to  those  not  educated  under  them,  every  one  of  these 
doctrines  has  for  its  vital  element    the  recognition  of  an 
unquestionable   tact.      Directly   or  bj    implication,  each   of 
them  insists  on  a  certain  subordination  of  individual  actions 
to  social  requirements.     There  arc  ^inde  difierences  as  to  the 
power  to  which  this  subordination  is  due;  there  are  wide 
differences  as  to  the  motive  for  this  subordination ;  there  are 
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vride  differences  as  to  its  extent ;  but  that  there  mtxst  be  $(m6 
subordination  all  are  agreed.  From  the  oldest  and  rudest 
idea  of  allegiance,  down  to  the  most  advanced  political  theory 
of  our  own  day,  there  is  on  this  point  complete  imanimity. 
Though,  between  the  savage  who  conceives  his  life  and 
property  to  be  at  the  absolute  disposal  of  his  chief,  and  the 
anarchist  who  denies  the  right  of  any  government,  autocratic 
or  democratic,  to  trench  upon  his  individual  freedom,  there 
seems  at  first  sight  an  entire  and  irrcconcileable  antagonism ; 
yet  ultimate  analysis  discloses  in  them  this  fundamental  com- 
munity of  opinion ;  that  there  are  limits  which  individual 
actions  may  not  transgress — limits  which  the  one  regards  as 
originating  in  the  king's  will,  and  which  the  other  regards  as 
deduciblc  from  the  equal  claims  of  fellow-citizens. 

It  may  perhaps  at  first  sight  seem  that  we  here  reach  a 
very  unimportant  conclusion  ;  namely,  that  a  certain  tacit 
assumption  is  equally  implied  in  all  these  conflicting  political 
creeds —  an  assumption  which  is  indeed  of  self-evident 
validity.  The  question,  however,  is  not  the  value  or  novelty 
of  the  particular  truth  in  this  case  arrived  at.  My  aim  has 
been  to  exhibit  the  more  general  truth,  which  we  are  apt  to 
overlook,  that  between  the  most  opposite  beliefs  there  is 
usually  something  in  common, — something  taken  for  granted 
by  each ;  and  that  this  something,  if  not  to  be  set  down 
as  an  unquestionable  verity,  may  yet  be  considered  to 
have  the  highest  degree  of  probability.  A  postidate  which, 
like  the  oi^c  above  instanced,  is  not  consciously  asserted  but 
unconsciously  involved ;  and  which  is  unconsciously  involved 
not  by  one  man  or  body  of  men,  but  by  numerous  bodies  of 
men  who  diverge  in  countless  ways  and  degrees  in  the  rust  of 
their  beliefs  ;  has  a  warrant  far  transcending  any  that  can  be 
usually  shown.  And  when,  as  in  this  case,  the  postulate  is 
abstract  —  is  not  based  on  some  one  concrete  cxperienoe 
common  to  all  mankind,  but  implies  an  induction  from  a 
great  variety  of  experiences,  we  may  say  that  it  rank?  next  in 
certainty  to  the  postulates  of  exact  science. 
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Do  we  not  thus  arrive  at  a  generalization  which  may  habit- 
ually guide  us  when  seeking  for  the  soul  of  truth  in  tilings 
erronecius?  While  the  foregoing  illustration  brings  clearly 
home  the  fact,  that  in  opinions  seeming  to  b3  absolutely  and 
supremely  wrong  something  right  is  yet  to  be  found ;  it  also 
indicates  the  method  we  shoidd  pursue  in  seeking  the  some- 
thing right.  Tliis  method  is  to  compare  all  opinions  of  the 
some  genus;  to  set  aside  as  more  or  less  discrediting  one 
another  those  various  special  and  concrete  elements  in  which 
such  opinions  disagree;  to  observe  what  remains  after  the 
discordant  constituents  have  been  eliminated ;  and  to  find 
for  this  remaining  constituent  that  abstract  expression  which 
holds  true  throughout  its  divergent  modifications. 

§  8.  A  candid  acceptance  of  this  general  principle  and  an 
adoption  of  the  course  it  indicates,  will  greatly  aid  us  in  deal- 
ing with  those  chronic  antagonisms  by  which  men  are 
divided.  Apphdng  it  not  only  to  current  ideas  with  which 
we  are  personally  unconcerned,  but  also  to  our  own  ideas  and 
those  of  our  opponents,  we  shall  be  led  to  fonn  far  more 
correct  judgmentc.  We  shall  be  ever  ready  to  susj^ect  that 
the  convictions  we  entertain  are  not  wholh'  right,  and  that 
the  adverse  convictions  are  not  wholly  wrong.  On  the  one 
hand  we  shall  not,  in  common  with  the  great  moss  of  the 
unthinking,  let  our  beliefs  be  determined  by  the  mere  accidLMit 
of  birth  in  a  particular  age  on  a  particular  part  of  the  Earth's 
suriace ;  and,  on  the  other  hand,  we  shall  be  saved  from  that 
error  of  entire  and  contemptuous  negation,  which  is  fallim 
into  by  most  who  take  up  an  attitude  of  independent  criticism. 

Of  all  antiigonisms  of  belief,  the  oldost,  the  widest,  the  most 
profound  and  the  most  important,  is  that  between  Religion 
and  Science.  It  commenced  when  the  recognition  of  tlic 
simplest  uniformities  in  surrounding  things,  set  a  limit  to 
the  once  universal  superstition.  It  shows  itself  everywhere 
throughout  the  domain  of  human  knowledge:  affecting  men's 
interpietations  alike  of  the  simplest  mechanical  accidents  and 
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of  the  most  complicated  eyents  in  the  histories  of  natioDS. 
It  has  its  roots  deep  down  in  the  diverse  habits  of  thought  ol 
different  orders  of  minds.  And  the  conflicting  conceptions  ol 
nature  and  life  wliich  these  diverse  habits  of  thought  severally 
generate,  influence  for  good  or  ill  the  tone  of  feeling  and  the 
daily  conduct. 

An  unceasing  battle  of  opinion  like  this  which  has  been 
carried  on  throughout  all  ages  under  the  banners  of  Religion 
and  Science,  has  of  course  generated  an  animosity  fatal  to  a 
just  estimate  of  either  party  by  the  other.  On  a  larger  scale, 
and  more  intensely  than  any  other  controversy,  has  it  illus- 
trated that  perennially  significant  fable  concerning  the  knights 
who  fought  about  the  colour  of  a  shield  of  which  neither 
looked  at  more  than  one  face.  Each  combatant  seeing  clearly 
his  own  aspect  of  the  question,  h&s  charged  his  opponent 
with  stupidity  or  dishonesty  in  not  seeing  the  same  aspect  of 
it;  while  each  has  wanted  the  candour  to  go  over  to  his 
opponent's  side  and  find  out  how  it  was  that  he  saw  every- 
thing 80  difiierently. 

Happily  the  times  display  an  increasing  catholicity  of  feel- 
ing, which  we  shall  do  ^ell  in  carrying  as  far  as  our  natures 
permit.  In  proportion  as  we  love  truth  more  and  victory 
less,  we  shall  become  anxious  to  know  what  it  is  which  leadb 
our  opponents  to  think  as  they  do.  We  shall  begin  to  suspect 
that  the  pertinacity  of  belief  exhibited  by  them  must  result 
fi-om  a  perception  of  something  we  have  not  perceived.  And 
we  shall  aim  to  supplement  the  portion  of  truth  we  have 
found  ^i-ith  the  portion  found  by  them.  Making  a  more 
rational  estimate  of  human  authority,  we  sliall  avoid  alike  the 
extremes  of  undue  submission  and  undue  rebellion — shall  not 
regard  some  men's  judgments  as  wholly  good  and  others  as 
wholly  bad ;  but  shall  rather  lean  to  tlic  more  defensible 
position  that  none  are  completely  right  and  none  are  ccm- 
pletely  wrong. 

Preserving,  as  far  as  may  be,  this  impartial  attitude,  let  u«§ 
Chen  contemplate   the  two  sides  of  this  great  controversy. 
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Keeping  guanl  aguiust  the  bias  of  education  and  shutting  out 
the  whisperings  of  sectarian  feeling,  let  us  consider  what  are 
tHe  a  priori  pi-obabilities  in  favour  of  each  party. 

§  4.  A^Tien  duly  realized,  the  general  principle  above 
illustrated  must  lead  us  to  anticipate  that  the  diverse  forms 
of  religious  belief  which  have  existed  and  which  still  exist, 
have  all  a  basis  in  some  ultimate  fact.  Judging  by  analog 
the  implication  is,  not  that  any  one  of  them  is  altogetL^sr 
right ;  but  that  in  each  there  is  something  right  more  or  L «« 
disguised  by  other  things  wrong.  It  may  be  that  the  soul  of 
truth  contained  in  erroneous  creeds  is  ver\'  unlike  most,  if  not 
all,  of  its  several  embodiments  ;  and  indeed,  if,  as  we  have  good 
reason  to  expect,  it  is  much  more  abstract  than  any  of  them, 
its  uidikeness  necessarily  follows.  But  however  ditfercut 
from  its  concrete  expressions,  some  essential  verity  must  be 
looked  for.  To  suppose  that  these  multiform  conceptions 
sliould  be  one  and  all  absolutely  groundless,  discredits  too 
profoundly  that  average  human  intelligence  from  which  all 
our  individual  intelligences  are  inherited. 

This  most  general  reason  we  shall  find  enforced  by  other 
more  special  ones.  To  the  presumption  that  a  number  of 
diverse  beliefs  of  the  same  class  have  some  common  founda- 
tion in  fact,  must  in  this  case  be  added  a  furtlier  prusiunption 
derived  from  the  omnipresence  of  the  Injliefs.  llt*ligious  ideas 
of  one  kind  or  other  are  almost  universal.  Admitting  that 
in  many  places  tliere  are  tribes  who  have  no  theory  of  cr^a- 
tion,  no  word  for  a  deity,  no  propitiatory  act  s,  no  idea  of  an- 
other life — admitting  that  only  when  a  certain  phase  of  intel- 
ligence is  reached  do  the  most  ruilimentary  of  such  theoriea 
make  their  appearance;  the  implication  is  practically  the 
same.  Grant  that  among  all  races  who  have  passed  a 
certain  stage  of  intellectual  development  there  are  found 
vague  notions  concerning  the  origin  and  hidden  na- 
ture of  surrounding  tilings ;  and  there  arises  the  infer- 
ence that  such  notions  are  necessary  products  of  pro- 
gressing  intelligence.      Their    endless    variety    serves    but 
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to  Ktrengthen  this  conclusion :  showing  as  it  does  a  more  or 
less  independent  genesis — showing  how,  in  different  places 
and  times,  like  conditions  have  led  to  similar  tniins  of 
thought,  ending  in  analogous  results.  That  these  countless 
diii'erent,  and  yet  allied,  phenomena  presented  by  all  religions 
are  accidental  or  factitious,  is  an  untenable  supposition.  A 
candid  examination  of  the  evidence  quite  negatives  the  doo* 
trine  maintained  by  some,  that  creeds  are  priestly  inventions. 
Even  as  a  mere  question  of  probabilities  it  cannot  rationally 
be  concluded  that  in  every  society,  past  and  present,  savage 
and  civilized,  certain  members  of  the  conunimity  have  com- 
bined to  delude  the  rest,  in  ways  so  analogous.  To  any  who 
may  allege  that  some  primitive  fiction  was  devised  by  some 
primitive  priesthood,  before  yet  mankind  had  diverged  from 
a  common  centre,  a  reply  is  furnished  by  philology  ;  for 
philology  proves  the  dispersion  of  mankind  to  have  com 
menced  before  there  existed  a  language  sufficiently  organized 
to  express  religious  ideas.  Moreover,  were  it  otherwise  V?nable, 
the  hypothesis  of  artificial  origin  fails  to  account  for  the  facts. 
It  does  not  explain  why,  under  all  changes  of  form,  certain 
elements  of  religious  belief  remain  constant.  It  does  not 
show  us  how  it  happens  that  while  adverse  criticism  has  from 
age  to  age  gone  on  destroying  particular  theological  dogmas, 
it  has  not  destroyed  the  fundament&l  conception  underlying 
these  dogmas.  It  leaves  us  without  any  solution  of  the  strik- 
ing circumstance  that  when,  from  the  absurdities  and  cor- 
ruptions accumulated  around  them,  national  creeds  have 
fallen  into  general  discredit,  ending  in  indifferentism  or 
positive  denial,  there  has  always  by  and  by  arisen  a  re- asser- 
tion of  them  :  if  not  the  same  in  form,  still  the  Siime  in 
essence.  Thus  the  universality  of  religious  ideas,  their  in - 
dejK'udont  evolution  among  different  primitive  races,  and 
their  great  vitalit}',  unite  in  showing  that  their  source  must 
be  deep-seated  instead  of  superficial.  In  other  words,  we 
ftre  obliged  to  admit  that  if  not  supcniaturally  derived  aa 
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the  majority  contend,  they  must  be  derived  out  of  human 
experiences,  slowly  accumulated  and  organized. 

Should  it  be  asserted  that  religious  ideas  are  products  of 
the  religious  sentiment,  which,  to  satisfy  itself,  prompts 
imaginations  that  it  afterwards  projects  into  the  external 
world,  and  by  and  by  mistakes  for  realities;  the  problem  is 
not  solved,  but  only  removed  further  back.  Whether  the 
wish  is  father  to  the  thought,  or  whether  sentiment  and  idoo 
have  a  conmion  genesis,  there  equally  arises  the  question — 
WTience  comes  the  sentiment  ?  That  it  is  a  constituent  in 
man's  nature  is  implied  by  the  hypothesis;  and  cannot  in- 
deed be  denied  by  those  who  prefer  other  hypotheses.  And 
if  the  religious  sentiment,  displayed  habitually  by  the  majority 
of  mankind,  and  occasionally  aroused  even  in  those  seemingly 
devoid  of  it,  must  be  classed  among  human  emotions,  wo 
cannot  rationally  ignore  it.  We  are  bound  to  ask  its  origin 
and  its  function.  Here  is  an  attribute  which,  to  say  the  least, 
has  had  an  enormous  influence — which  has  played  a  con- 
spicuous part  throughout  the  entire  past  as  far  back  as 
history  records,  and  is  at  present  the  life  of  numerous  insti- 
tutions, the  stimulus  to  perpetual  controversies,  and  the 
prompter  of  countless  daily  actions.  Any  Theory  of  Things 
which  takes  no  account  of  this  attribute,  must,  then,  be  ex- 
tremely defective.  If  with  no  other  view,  still  as  a  question 
in  philosophy,  we  are  called  on  to  say  what  this  attribute 
means;  and  we  cannot  decline  the  task  without  confessing 
our  philosophy  to  be  incompetent. 

Two  suppositions  only  are  open  to  us :  the  one  that  the 
feeling  which  responds  to  religious  ideas  resulted,  along  with 
all  other  human  faculties,  from  an  act  of  special  creation  ;  the 
other  that  it,  in  common  with  the  rest,  arose  by  a  process  of 
evolution.  If  we  adopt  the  first  of  these  alternatives,  uni- 
versally accepted  by  our  ancestors  and  by  the  immense 
majority  of  our  contemporaries,  the  matter  is  at  once  settled  : 
jiun  it  directly  endowed   with   '^he  religious   feeling   by   a 
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creator;  and  to  that  creator  it  designedly  reepoads.  If  we 
adopt  the  second  alternative,  then  we  are  met  by  the  questionti 
—What  are  the  circumstances  to  which  the  genesis  of  the  re- 
ligious feeling  is  due  ?  and— What  is  its  office?  Wearebound 
to  entertain  these  questions ;  and  we  are  bound  to  find 
answers  to  them.  Considering  all  faculties,  as  we  must  on 
this  supposition,  to  result  from  accumulated  modificationa 
caused  by  the  intercourse  of  the  organism  with  its  environ* 
ment,  we  are  obliged  to  admit  that  there  exist  in  the  environ- 
ment cei-tain  phenomena  or  conditions  which  have  determined 
tlie  growth  of  the  feeling  in  question ;  and  so  are  obliged  to 
admit  that  it  is  as  uonual  as  any  other  faculty.  Add  to 
which  that  as,  on  the  hj'pothesis  of  a  development  of  lower 
forms  into  higher,  the  end  towards  which  the  progressive 
changes  directly  or  indirectly  tend,  must  be  adaptation  l« 
the  requirements  of  existence ;  we  are  also  forced  to  infer 
that  this  feeling  is  in  some  way  conducive  to  human  welfare. 
Thus  both  alternatives  contain  the  same  ultimate  implication. 
W^e  must  conclude  that  the  religions  sentiment  is  cither  di- 
rectly created,  or  is  created  by  the  slow  action  of  natural 
causes ;  and  whichever  of  these  conclusions  we  adopt,  requii-es 
us  to  treat  the  religious  sentiment  with  respect. 

One  other  consideration  should  not  he  overlooked — a  con- 
sideration which  students  of  Science  more  especially  need  to 
have  pointed  out.  Occupied  as  such  are  with  established  truths, 
and  accustomed  to  regard  things  not  already  known  as  things 
to  be  hereafter  discovered,  they  are  liable  to  forget  that  in- 
formation, however  extensive  it  may  become,  can  never  satisfy 
inquiry.  Positive  knowledge  docs  not,  and  never  can,  fill 
the  whole  region  of  possible  thought.  At  the  uttermost 
reach  of  discovery  there  arises,  and  must  ever  arise,  the  ques- 
tion—What  lies  beyond  ?  As  it  is  impossible  to  think  of  a 
limit  to  space  BO  as  to  exclude  the  idea  of  space  Ijnng  outside 
that  limit ;  so  wc  cannot  conceive  of  any  explanation  profouud 
enough  to  exclude  the  question — What  is  the  explanation  of 
that  explanation  t    Eegarding  Science  as  a  gradually  increa»- 
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big  spliere,  we  may  say  that  evoiy  addition  to  its  surface 
docs  but  biing  it  into  ^-ider  contact  with  surrounding  nescience. 
There  must  ever  remain  therefore  two  aTitithctical  modes  of 
mental  action.  Throughout  all  future  time,  as  now,  the 
human  mind  may  occupy  itself,  not  only  with  ascertained 
phenomena  and  their  relations,  but  also  with  that  un- 
ascertained something  which  phenomena  uiid  their  rela- 
tions imply.  Uence  if  knowledge  cannot  monopolize 
consciousness — if  it  must  alw^ays  continue  possible  for  the 
mind  to  dwell  upon  that  which  transcends  knowledge ;  then 
there  can  never  cease  to  be  a  place  for  something  of  the 
nature  of  Religion  ;  since  Religion  under  all  its  forms  is  dis- 
tinguished from  everything  else  in  this,  that  its  subject 
matter  is  that  which  passes  the  sphere  of  experience. 

Thus,  however  untenable  may  be  any  or  all  the  existing 
religious  creeds,  however  gross  the  absurdities  associated  with 
them,  however  irrational  the  arguments  set  forth  in  their  de- 
fence, we  must  not  ignore  the  verity  which  in  all  likelihood 
lies  hidden  within  them.  The  general  probability  that  widely- 
spread  beliefs  are  not  absolutely  bsiseless,  is  in  this  case  en- 
forced by  a  further  probability  due  to  the  omnipresence  of 
the  beliefs.  In  the  existence  of  a  religious  sentiment,  what- 
ever be  its  origin,  we  have  a  second  evidence  of  great  signifi- 
cance. And  as  in  that  nescience  which  must  ever  remain  the 
antithesis  to  science,  there  is  a  sphere  for  the  exercise  of  this 
sentiment,  we  find  a  third  genenl  fact  of  like  implication. 
We  may  be  sure  therefore  that  religions,  though  even  no:e 
of  them  be  actually  true,  are  yet  all  adumbrations  of  a  truth. 

S  5.  As,  to  the  religious,  it  will  seem  absurd  to  set  forth 
any  justification  for  Religi.m  ;  so,  to  tlic  scientiHc,  will  it  seen* 
absurd  to  defend  Science.  Yet  t  >  do  the  1  jst  is  cei-tiiinly  a:' 
needful  as  to  do  the  fii-st.  If  there  exists  a  class  who,  in 
contempt  of  its  follies  and  disgust  at  its  corru])tions,  have 
eoutracted  towards  Reiigion  a  repugnance  which  makes  then 
overlook  the  fundamental  verity  contained  in  it ;  so,  too,  is 
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there  a  class  offended  to  sucli  a  degree  by  the  destructi^ 
criticiams  men  of  science  make  on  the  religious  tenets  they 
regard  as  essential,  thuithcy  have  acquired  a  strong  prejudice 
against  Science  in  general.  Tltey  are  not  prepared  with  any 
avowed  reasons  for  their  dislike.  They  have  simply  a  re- 
membrance of  the  rude  shakes  which  Science  has  g^vcn  to 
many  of  their  cherished  com-ictions,  and  a  suspicion  that  it 
may  perhaps  eventually  uproot  ail  they  regard  as  sacred ;  and 
hence  it  produces  in  them  a  certain  inarticulate  dread. 

Wliat  is  Science  P  To  see  the  absurdity  of  the  prejudice 
against  it,  we  need  only  remark  that  Science  is  simply  a 
higher  development  of  common  kiiowledge  ;  and  that  if 
Science  is  repudiated,  nil  knowledge  must  he  repudiated 
along  with  it.  The  extremest  bigot  will  not  suspect  any 
harm  in  the  observation  that  the  sun  rises  earlier  and  seta 
later  in  the  summer  than  in  the  winter ;  but  will  rather 
consider  sui:h  an  observation  as  a  useful  aid  in  fultilling  the 
duties  of  life.  Well,  Astronomy  is  an  organized  body  of 
similar  observations,  made  with  greater  nicety,  extended  to  a 
larger  number  of  objects,  and  so  analyzed  as  to  disclose  the 
real  arrangements  of  the  heavens,  und  to  dispel  our  false  con- 
ceptions of  thoni.  That  iron  will  rust  in  water,  that  wood 
will  bum,  that  long  kept  viands  become  putrid,  the  most 
timid  sectarian  will  teach  without  alarm,  as  things  useful  to 
be  known.  ]!ut  these  are  clieinical  truths  :  Chemistry  is  a 
systeiiietized  collection  of  such  facts,  ascertained  with  pre- 
cision, and  so  classified  and  generalized  as  to  enable  us  to  say 
wiih  certainty,  concerning  each  sunple  or  compound  substance, 
what  change  will  occur  in  it  under  given  conditions.  And 
thus  is  it  with  all  the  sciences.  Tliey  severally  gci-minato 
out  of  the  ex]>eriences  «f  daily  life ;  insensibly  as  they  grow 
they  draw  in  renjoler,  more  numerous,  and  more  coniplex 
experiences;  and  amung  tlicsc,  (hoy  ascertain  laws  of  do- 
pendonco  like  llmse  which  make  up  our  knowledge  of  the 
moitf  familiar  objects.  Nowhere  is  it  [Ktssible  to  draw  a  line 
and  sa}' — here  •'^^'cicitce  begins.     And  as  it  is  tlio  fimotiflii  of 
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oommon  observation  to  serve  for  the  guidance  of  coiidact ;  so, 
too,  is  the  guidance  of  conduct  the  office  of  the  most  recondite 
and  abstract  inquiries  of  Science.  Through  the  countless  in- 
dufi'yrial  processes  and  the  various  modes  of  locomotion  which 
it  has  given  to  us,  Physics  regulates  more  completely  our  scK'ial 
life  than  does  his  acquaintance  \idth  the  proixirties  of  sur- 
rooiiding  bodies  regulate  the  life  of  the  savage.  Anatomy 
and  Physiology,  t  hrough  their  effects  on  the  practice  of  medi- 
cbie  and  hygiene,,  modify  our  actions  almost  as  much  as  docs 
our  acquaintance  i^-ith  the  evils  and  benefits  which  common 
environing  agencies  may  produce  on  our  bodies.  All  Science 
is  prevision  ;  and  all  prevision  ultimately  aids  us  in  greater  or 
less  degree  to  achieve  the  good  and  avoid  the  bad.  As 
certainly  as  the  perception  of  an  object  lyin.g  in  our  path 
warns  us  against  stumbling  over  it ;  so  certainly  do  those 
more  complicated  and  subtle  perceptions  whicli  constitute 
Science,  warn  us  against  stumbling  over  intervening  obstacles 
in  the  pursuit  of  our  distant  ends.  Thus  being  one  in  origin 
and  function,  the  simplest  forms  of  cognition  and  tlie  most 
complex  must  be  dealt  with  alike.  We  are  bound  in  con- 
sistency to  receive  the  widest  knowledge  which  our  faculties 
can  reach,  or  to  reject  along  \^4th  it  that  narrow  knowledge 
possessed  by  all.  There  is  no  loji^ical  alternative  Ixjtween 
accepting  our  intelligence  in  its  entiri'ty,  or  repudiating  even 
that  lowest  intelligence  which  we  possess  in  common  with 
brutes. 

To  ask  the  question  which  more  immediately  concerns  our 
argivment — whether  Science  is  substantially  true  ? — is  much 
like  asking  whether  the  sun  gives  light.  And  it  is  because 
tliey  are  conscious  how  undeniably  valid  are  most  of  its  proposi- 
tions^ that  the  theological  party  regard  Science  with  so  much 
secret  alarm.  Thev  know  that  durinn^  tlic  two  thousand 
years  of  its  growth,  some  of  its  larger  divisions — mathe- 
matics, physics,  astronomy— have  been  subject  to  tlie  ri- 
gorous criticism  of  successive  generations  ;  and  have  notwitli- 
standing  become  ever  more  firmly  establislied.     Tliey  know 
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[hut,  unlike  m:iity  of  thoir  owij  diwtrines,  which  wore  oiicfl 
uiiivprBully  refcived  but  have  age  by  age  beou  more 
fi-L-queiitly  i^nlh-d  in  question,  the  doclriiiea  of  Science,  at  fil'St 
roiili'ied  to  a  lu-w  scattered  inqoirera,  have  been  slowly  gmw- 
iiif^  inU)  yniii'Mil  acceptanoe,  and  m-e  nr>w  in  grt-at  jxirt  ad« 
mitted  ae  beyond  dispute.  They  know  that  men  of  scicncn 
tiiraughout  the  world  subject  each  other's  results  to  the  moat 
•euivhiag  exuiaiiiution  ;  and  that  eri'or  is  mercilessly  eximscd 
aurl  rejected  as  soon  as  discovered.  And,  finally,  they  know 
thiit  still  more  conclusive  teatimony  is  to  be  found  in  the 
luily  vcritication  of  sciontiBc  predictions,  and  in  the  nevor- 
c.'iising  Iriuniplis  of  those  oils  which  Science  guides. 

To  regard  wiih  alicautioa  that  wliich  has  euch  high 
crcdcnliaU  is  u  folly.  Thou^^h  in  the  tone  which  niuny  of 
the  scientific  ai!opt  towards  them,  the  defenders  of  Religion 
niiiy  find  some  excuse  for  this  alienation;  yet  the  excuse  is  a 
very  insufficient  one.  On  the  side  of  Science,  as  on  their  own 
sidi',  they  must  admit  that  short-comings  in  the  advocates  do 
uol  tell  esaeutluUy  against  that  which  ia  advocatel.  Science 
must  be judgL-d  by  itself:  and  so  judged,  only  the  most  per- 
veitcd  intellect  cjin  fail  to  see  that  it  is  worthy  of  ail  rovorcnco, 
lie  ihei'e  or  be  there  not  any  oilier  revelation,  we  have  u 
veritable  revelation  in  Science — a  continuous  disclosure, 
ihrougli  the  intelligence  with  which  we  are  endowtd,  of  the 
cstiiblished  order  of  the  Universe.  This  disclosure  it  is  the 
duly  of  every  one  to  verify  as  far  as  in  him  lies  ;  and  Imiing 
veiiticd,  to  receive  with  all  biuuilitv. 

S  G.  On  both  sides  of  this  great  controversy,  then,  truth 
must  exist.  An  unbiassed  consideration  of  lis  general  aspects 
forces  us  to  conclude  that  Religion,  everywhere  present,  us  a 
vrci't  running  through  the  warp  of  human  history,  exjircsses 
some  eternal  fact ;  while  it  is  almost  a  truism  to  say  of  Science 
that  it  is  an  organisL'd  mass  of  facts,  ever  gi-owing,  and  ever 
being  more  completely  puriticd  from  errors.  And  if  bolli 
have  buses  in  ihe  reality  of  thintrs,  then  between  them  there 
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must  be  a  fundamental  harmony.  It  is  an  incredible  hj^po- 
thesis  that  there  are  two  orders  of  truth,  in  absolute  and  ever- 
lasting opposition.  Only  on  some  Manichean  theory,  whi(;h 
among  ourselves  no  one  dares  openly  avow  however  much  his 
beliefs  may  be  tainted  by  it,  is  such  a  supposition  even  coiv 
ceivabLj.  That  Religion  is  divine  and  Science  diabolical,  is  a 
proposition  which,  though  implied  in  many  a  clericiil  dcclama- 
tion,  not  the  most  vehement  fanatic  can  bring  himself  dis- 
tinctly to  assert.  And  whoever  does  not  assert  this,  must 
admit  that  imder  their  seeming  antagonism  lies  hidden  an 
entire  agreement. 

Each  side,  therefore,  has  to  recognize  the  claims  of  the  other 
as  standing  for  truths  that  are  not  to  be  ignored.  lie  who 
contemplates  the  Universe  from  tlie  religious  |X)int  of  Wcw, 
must  learn  to  see  that  this  which  we  call  Science  is  one  con- 
stituent of  the  great  whole  ;  and  as  such  ought  to  l)e  regarded 
with  a  sentiment  like  that  which  tlie  remainder  excites. 
While  he  who  contemplates  the  universe  from  the  scientific 
point  of  view,  must  leani  to  see  that  tliis  which  we  call  Reli- 
gion is  similarly  a  constituent  of  the  great  wliole  ;  and  being 
such,  must  be  treated  as  a  subject  of  science  with  no  more 
prejudice  than  any  other  reality.  It  behoves  each  party  to 
strive  to  understand  the  other,  with  the  conviction  that  the 
other  has  something  worthy  to  be  understood ;  and  with  the 
conviction  that  when  mutually  recognized  this  something 
will  be  the  basis  of  a  complete  reconciliation. 

How  to  find  this  something — how  to  reconcile  them,  thus 
becomes  the  problem  which  we  should  pcrsevenngly  try  tc 
solve.  Not  to  reconcile  them  in  anv  makeshift  way — not  to 
find  one  of  those  compromises  we  hear  from  time  to  time 
proposed,  which  their  proposers  must  secretly  feel  are  arti* 
ficial  and  temporary  ;  but  to  arrive  at  the  terms  of  a  real  am 
permanent  peace  between  them.  The  thing  we  have  to  seek 
out,  is  that  ultimate  truth  which  both  wiil  avow  with  abso- 
lute sincerity — with  not  the  remotest  mental  reservation. 
Then*  shall  be  no  concession— no  yielding  on  either  side  of 


nomotLing  tliut  will  by  und  by  be  reaaaorted  ;  but  tlie  uommnn 
gi'oiuid  ou  wliiLli  they  meet  eliall  be  one  wliich  each  will 
maintain  for  itself,  "We  have  to  discover  some  fundamental 
verity  which  Iloligion  will  assert,  with  all  possible  emphasis, 
ia  tlio  alisc'Tico  of  Science ;  and  which  Science,  with  all  poseibia 
eniplmsis,  will  assort  ia  the  abeeae*  of  Kcligioa — some  fiiiidn- 
nicutul  verity  in  the  defence  of  which  each  will  find  the 
other  its  ally. 

Or,  changing  the  point  of  view,  our  aim  must  bo  to  co- 
ordinate tho  sct'iniugly  opposed  convictions  which  RtUgrion 
and  ycience  embody.  From  the  coalcaccnca  of  antagonist 
ideas,  each  containing  ita  porlioa  of  truth,  there  always  arises 
a  bigher  devclopmout.  As  in  Geology  when  the  igneous  and 
aquciiiis  h_\-piiihcscs  were  united,  a  rapid  advance  took  place  ; 
as  in  liiology  wo  are  beginning  to  progress  through  the 
fusion  of  the  doctrine  of  types  wilh  the  doctrine  of  adapta- 
tions; as  in  I'sycliology  the  arrested  growth  reconmiencea 
now  that  tho  disciples  of  Kant  and  those  of  Locke  have  both 
tlieir  views  recognized  in  the  theory  that  organized  ex- 
periences produce  Jbnus  of  thought ;  as  in  Sociology,  now  that 
it  is  beginning  lo  assume  a  positive  character,  we  find  a  rceog- 
uit  ion  ol'  both  the  party  of  progress  and  the  party  of  order,  as 
each  holding  a  truth  which  fonns  a  needful  complement  to 
that  held  by  the  other  ;  so  must  it  bo  ou  a  grander  scale  with 
ileligion  und  Science,  Here  too  we  must  look  for  a  conception 
which  combines  the  conclusions  of  both  ;  and  here  too  we  may 
expect  important  results  fi-om  their  combination.  To  un- 
derstand how  Science  and  Religion  express  opiwsito  sides  of 
the  s;ime  fact — the  one  its  near  or  visible  side,  und  the  other 
lis  remote  or  invisible  side — tliis  it  is  which  we  must  attempt; 
and  to  achieve  this  must  profoundly  me<iify  our  general 
1  henry  of  Things. 

Already  in  the  foregoing  pages  the  method  of  seeking  such 
a  reconciliation  hiis  been  vaguely  foreshadowed.  Before  pra 
feeding  further,  however,  it  will  be  well  to  treat  the  question 
of  method  more  deSiiitelr-      To  find  that  truth  in  which 
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Religion  and  Science  coalesce,  we  must  know  in  what  di- 
rection to  look  for  it,  and  what  kind  of  truth  it  is  likely 
to  be. 

S  7.  We  liave  found  a  priori  reason  for  believing  that  in 
all  religions,  even  the  rudest,  there  lies  hidden  a  fundamental 
verity.  We  have  inferred  that  this  fundamental  verity  ie 
that  element  common  to  aU  religions,  which  remains  after 
their  discordant  peculiarities  have  been  mutually  cancelled 
And  we  have  further  inferred  that  this  element  is  ahnost 
certain  to  bo  more  abstract  than  any  current  religious 
doctrine.  Now  it  is  manifest  that  only  in  some  highly 
abstract  proposition,  can  Religion  and  Science  find  a  common 
ground.  Neither  such  dogmas  as  those  of  the  trinitarian  and 
unitarian,  nor  any  such  idea  as  that  of  propitiation,  common 
though  it  may  be  to  all  religions,  can  serve  as  the  desired 
basis  of  agreement ;  for  Science  cannot  recognize  beliefs  like 
these :  they  lie  beyond  its  sphere.  Hence  we  see  not  only 
that,  judging  by  analogy,  the  esscnlial  truth  contained  in 
Religion  is  that  most  abstract  element  pervading  all  its  forms ; 
but  also  that  this  most  abstract  element  is  the  only  one  in 
which  Religion  is  likely  to  agree  with  Science. 

Similarly  if  we  begin  at  the  other  end,  and  inquire  what 
ficientiiic  truth  can  unite  Science  and  Religion.  It  is  at  once 
manifest  that  Religion  can  take  no  cognizance  of  special 
scientific  doctrines;  any  more  than  Science  can  take  cogni- 
zance of  special  religious  doctrines.  The  truth  which  Science 
asserts  and  Religion  indorses  cannot  be  one  furnished  b}' 
mathematics ;  nor  can  it  be  a  physical  truth  ;  nor  can  it  be  u 
truth  in  chemistry ;  it  cannot  be  a  truth  belonging  to  any 
particular  science.  No  generalization  of  the  phenomena  ol 
space,  of  time,  of  matter,  or  of  force,  can  become  a  Religious 
conception.  Such  a  conception,  if  it  anywhere  exists  in 
Science,  must  be  more  general  than  any  of  these — must  be 
one  underlying  all  of  them.  If  there  be  a  fact  which 
Sdeinoe  recognifes  in  common  with  Religion,  it  must  be  thai 
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fact  from  uliiuli  the  several  branches  of  Science  diverge,   aa 
from  tlieir  com:uon  root. 

jVasmniiig  then,  that  aince  theae  two  great  realities  ara 
(■•ni^filiienta  of  the  same  mind,  and  respond  to  different  aspects 
of  tlio  same  Universe,  there  must  be  a  fimdamentul  barmony 
between  (liein  ;  we  see  good  reason  to  conclude  that  the  moat 
abstract  truth  contained  in  Religion  and  the  most  abstract 
truth  contaiiifd  in  Science  must  be  the  one  in  wbitb  the  two 
coalesce.  The  hirgest  fact  to  be  found  within  our  mental 
range  must  be  Uie  one  of  which  we  are  in  ecarcb.  Uniting 
these  positive  and  negative  poles  of  human  thought,  it  must 
be  the  ultimate  fact  in  our  iutelligcncB. 

§  8.  Before  proceeding  in  the  searuh  for  this  common 
datum  lot  mo  bespeak  a  little  patience.  The  next  three 
chapters,  setting  out  from  dilTerent  points  and  converging  to 
the  same  conclusion,  will  be  comparatively  unattractive. 
Students  of  philosophy  will  find  in  thom  much  that  is  luoie 
or  h'ss  familiar  ;  and  to  most  of  those  who  are  unacquainted 
with  tlie  literature  of  modem  metaphysics,  they  may  provo 
somewhat  difficult  to  follow. 

Our  argument  however  cannot  dispense  with  these  chap- 
ters ;  and  the  greatness  of  the  question  at  issue  justifies  even 
a  heavier  fax  on  the  reader's  attention.  The'  matter  is  one 
which  concerns  each  and  all  of  us  more  than  any  other  matter 
whatever.  Though  it  affects  us  little  in  a  direct  way,  the  view 
wo  arrive  at  must  indirectly  affect  us  in  all  our  relations— must 
determine  our  conception  of  the  Ui'j'verso,  of  Life,  of  Human 
Nature — must  influence  our  ideas  of  right  and  wrong,  and  so 
modify  our  conduct.  To  reach  that  point  of  ricw  frotn  which 
the  seeming  discordance  of  Religion  and  Science  disappears, 
and  I  lie  two  merge  into  one,  must  cause  a  revolution  of 
thought  fruitful  in  beneficial  consequences,  aud  must  surely 
bo  worth  an  effort. 

Here  ending  preliminaries,  let  us  now  adrlress  ourselvea  to 
this  all-important  inquiry. 


CHAPTER  n. 
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S  9.  When,  on  the  sea-shore,  we  note  how  the  hulls  of 

distant  yessels  are  hidden  below  the  horizon,  and  how,  of  still 

remoter  yessels,  only  the  uppermost   sails  are  visible,  we 

realize  with  tolerable  clearness  the  slight  curvature  of  that 

portion  of  the  sea's  surface  which  lies  before  us.     But  when 

we  seek  in  imagination  to  follow  out  this  ciirved  surface  as  it 

actually  exists,  slowly  bending  round  until  all  its  meridians 

meet  in  a  point  eight  thousand  miles  below  our  feet,  we  find 

ourselves  utterly  baffled.     We  cannot  conceive  in  its  real 

form  and  magnitude  even  that  small  segment  of  our  globe 

which  extends  a  hundred  miles  on  every  side  of  us ;  much 

less  the  globe  as  a  whole.    The  piece  of  rock  on  which  we 

stand  can  be  mentally  represented  with  something  like  com- 

pletenefls :  wo  find  ourselves  able  to  think  of  its  top,  its  sides, 

and  its  under  surface  at  the  same  time ;  or  so  nearly  at  the 

same  time  that  they  seem  all  present  in  consciousness  together; 

aud  so  we  can  form  what  we  call  a  conception  of  the  rock. 

But  to  do  the  like  with  the  Earth  we  find  impossible.     If 

even  to  imagine  the  antipodes  as  at  that  distant  place  in 

space  which  it  actually  occupies,  is  beyond  our  power ;  much 

more  beyoud  our  power  must  it  be  at  the  same  time  to 

imagine  all  other  remote  points  on  the  Earth's  surface  as 

in  their  actual  places.     Yet  we  habitually  speak  as  though 

we  had  an  idea  of  the  Earth — as  though  we  could  think  of  it 

in  the  same  way  that  we  think  of  minor  objects. 
8 


£ti  VVnUATS   BBLIGIOUS   lUKAI.  ■ 

What  conception,  tben,  do  we  form  of  it  P  the  reader  may 
ask.  Thut  its  aame  colla  up  in  us  some  slate  of  consciousneas 
is  unquestionable ;  and  if  this  Btato  of  consciousness  is  not  a 
conception,  properly  so  called,  what  is  it  ?  The  answer  seoriia 
to  be  this  :— \\'e  have  leamt  by  indirect  methods  that  the 
Earth  is  a  sphere ;  we  have  formed  models  approximately 
representing  its  shape  and  the  distribution  of  its  purts ; 
generally  when  the  Earth  ifl  reiorred  to,  we  either  think  of  an 
indefinitely  extended  moss  beneath  our  feet,  or  else,  leaving 
out  the  actual  Earth,  we  think  of  a  body  like  a  terrestri;il 
globe ;  but  when  we  seek  to  imagine  the  Earth  as  it  really  is, 
we  join  these  two  ideas  as  well  aa  we  can — such  perception  as 
our  eyea  give  us  of  the  Earth's  surface  we  couple  with  the 
conception  of  a  sphere.  And  thua  we  form  of  the  Earth,  not 
a  conception  properly  so  called,  but  only  a  symboUc  concep- 
tion.* 

A  large  proportion  of  our  conceptions,  including  all  those 
of  much  generality,  are  of  this  order.  Great  magnitudes, 
great  durations,  great  niunbera,  are  none  of  them  actually 
conceived,  but  are  all  of  them  conceived  more  or  less  e}-nibol- 
ically  ;  and  ao,  too,  are  all  thoso  classes  of  objects  of  which  wo 
predicat*  some  common  fact.  When  mention  is  made  of  any 
individual  man,  a  tolerably  complete  idea  of  him  is  fonned. 
If  the  family  he  belongs  to  be  spoken  of,  probably  but  a  part 
of  it  will  be  represented  in  thought :  under  the  necessity  of 
attending  to  that  which  is  said  about  the  family,  we  realize  in 
imagination  only  its  most  important  or  familiar  members, 
and  pass  over  the  rest  with  a  nascent  consciousnesa  which  wo 
know  ceuld,  if  requisite,  be  made  complete.  Should  some- 
thing be  remarked  of  the  class,  say  farmers,  to  which  this 
family  belongs,  we  neither  enumerate  ia  thought  all  the  indi- 
viduals contained  in  the  class,  nor  believe  that  we  could  do  so 
if  required ;  but  we  are  content  with  taldng  some  few  eamplos 

*  Thnae  who  tn:ir  Iistb  bcrure  mcl  witb  this  tciDi,  will  perceive  tbnt  it  uharl 
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of  it»  and  remembering  that  these  could  be  indefinitely  mul- 
tiplied. Supposing  the  subject  of  which  something  is  predi- 
cated bo  Englishmen,  the  answering  state  of  consciousness  is 
a  still  more  inadequate  representative  of  the  reality.  Yet 
more  remote  is  the  likeness  of  the  thought  to  the  thing,  if 
reference  be  made  to  Europeans  or  to  human  beings.  And 
when  we  come  to  propositions  concerning  the  mammalia,  or 
ooneeming  the  whole  of  the  yertebrata,  or  concerning  animals 
in  general,  or  concerning  all  organic  beings,  the  unlikencss  of 
our  conceptions  to  the  objects  named  reaches  its  extreme. 
Throughout  which  series  of  instances  we  see,  that  as  the 
number  of  objects  grouped  together  in  thought  increases,  the 
concept,  formed  of  a  few  typical  samples  joined  with  the 
notion  of  multiplicity,  becomes  more  and  more  a  mere  sjnubjl ; 
not  only  because  it  gradually  ceases  to  represent  the  size  of 
the  group,  but  also  because  as  the  group  grows  more  hetero- 
geneous, the  typical  samples  thought  of  are  less  like  the 
average  objects  which  the  group  contains. 

This  formation  of  symbolic  conceptions,  which  inevitably 
arises  as  we  pass  from  small  and  concrete  objects  to  large  and 
to  discrete  ones,  is  mostly  a  very  useful,  and  indeed  necessary, 
process.  AVhen,  instead  of  things  whose  attributes  can  bo 
tolerably  well  united  in  a  single  state  of  consciousness,  we 
have  to  deal  with  things  whose  attributes  are  too  vast  or 
numerous  to  be  so  united,  we  must  either  drop  in  thought 
part  of  their  attributes,  or  else  not  think  of  them  at  aU — 
either  form  a  more  or  less  symbolic  conception,  or  no  concep- 
tion. We  must  predicate  nothing  of  objects  too  great  or  too 
multitudinous  to  be  mentally  represented ;  or  we  must  moke 
our  predications  by  the  help  of  extremely  inadequate  repre* 
sentations  of  such  objects — mere  symbols  of  them. 

But  while  by  this  process  alone  we  are  enabled  to  form 
general  propositions,  and  so  to  reach  general  conclusions,  we  are 
by  this  process  perpetually  led  into  danger,  and  very  often 
into  error.  We  habitually  mistake  our  symbolic  conceptions 
tar  real  ones ;  and  so  are  betrayed  into  countless  false  infer- 
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ences.  Not  only  is  it  tiat  in  proportion  as  the  cont'ept  we 
form  of  any  thing  or  class  of  things,  misrtpreaeuta  the  reality, 
wc  are  apt  to  he  wrong  in  any  assertion  we  make  reapecting 
I  ho  reality  ;  but  it  is  that  we  are  led  to  suppose  we  have  truly 
(tmceivod  a  great  variety  of  things  which  we  have  conceived 
"Tily  in  this  fictitious  way ;  and  further  to  confound  with 
these  certain  things  which  connot  bo  conceived  in  any  way, 
jtlow  almost  unavoidably  we  fciU  into  this  error  it  will  bo 
needful  here  (o  obaervo. 

From  objects  readily  representable  in  their  totality,  to  those 
of  which  we  cimnot  fonn  even  an  approjumate  rrijresontalicn, 
tliere  is  an  insensible  transition.  Botween  a  prbblo  and  the 
entire  Karth  a  series  of  niagnitudesmight  be  introduced,  each 
of  which  lUlferL-il  from  the  u-lj:ic«nt  ones  so  slightly  that  it 
would  be  iniptisaible  to  say  at  what  point  in  the  series  our 
conccplioiis  of  them  became  inadequate.  Similarly,  there  is 
a  giadual  ])rogression  from  those  groups  of  a  few  individuals 
which  we  can  think  of  as  groups  with  tolerable  completeness, 
to  lliose  lurger  and  larger  groups  of  which  we  can  form 
nothing  like  true  ideas.  Whence  it  is  manifest  thiit  we  pass 
from  actual  conceptions  to  6\-mbolic  ones  by  iafinitesinml 
steps.  Kote  next  that  we  are  led  to  deal  with  our  symbolic 
conceptions  as  though  they  were  actual  ones,  not  only  because 
we  cannot  clearly  separate  the  two,  but  also  because,  in  the 
great  majority  of  cases,  tho  first  nerve  our  purposes  ncaily  or 
(|uite  as  well  as  tlie  last — are  simply  the  abbreviated  signs 
we  substitute  for  those  more  elaborate  signs  which  are  our 
equivalents  for  real  objectJt.  Those  very  imperfect  represent- 
ations of  ordinarj- things  which  wehabiluallymakeiti  thinking. 
we  know  can  be  developed  into  adequate  ones  if  needful.  Those 
concepts  of  larger  magnitudes  and  more  extensive  classes 
which  we  cannot  make  adequate,  we  still  find  can  be  veriKed 
by  some  indirect  process  of  mcasuremeni  or  enumeiation. 
And  even  in  the  case  of  such  an  utterly  inconceivable  object 
as  the  Solar  System,  we  yet,  through  the  fulfilment  of  pre- 
diclinns  founded  on  our  symbolic  conception  of  it,  gain  ihp 
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eonTiction  that  thia  symbolic  oonception  stands  for  an  actao! 
existence,  and,  in  a  sense,  truly  expresses  certain  of  its 
constituent  relations.  Thus  our  symbolic  conceptions  being 
10  the  majority  of  cases  capable  of  development  into  complete 
ones,  and  in  most  other  coses  serving  as  steps  to  conclusions 
whiv;h  are  proved  valid  by  their  correspondence  with  observa- 
tion, we  acquire  a  confirmed  habit  of  dealing  with  them  an 
true  conceptions  —  as  real  representations  of  actualil  ics. 
Learning  by  long  experience  that  they  can,  if  needful,  be 
verifiedy  we  are  led  habitually  to  accept  them  without  verifi- 
cation. And  thus  we  open  the  door  to  some  which  profess 
to  stand  for  known  things,  but  which  really  stand  for  things 
that  cannot  be  known  in  any  way. 

To  simi  up,  we  must  say  of  conceptions  in  general,  that 
they  are  complete  only  when  the  attributes  of  the  object 
conceived  are  of  such  number  and  kind  that  they  can  be 
represented  in  consciousness  so  nearly  at  the  same  time  as  to 
seem  all  present  together ;  that  as  the  objects  conceived 
become  larger  and  more  complex,  some  of  the  attributes  firs^. 
thought  of  fade  from  consciousness  before  the  rest  have  been 
represented,  and  the  conception  thus  becomes  imperfect ;  that 
when  the  size,  complexity,  or  discreteness  of  the  object 
conceiyed  becomes  very  great,  only  a  small  portion  of  its 
attributes  can  be  thoy«;ht  of  at  once,  and  the  conception 
formed  of  it  thus  becomes  so  inadequate  as  to  be  a  mere  sym- 
bol ;  that  nevertheless  such  symbolic  conceptions,  which  are 
indispensable  in  general  thinking,  are  legitimate,  provided 
that  by  some  cumulative  or  indirect  process  of  thought,  or  by 
the  fulfilment  of  predictions  based  on  them,  we  can  assure 
ourselves  that  they  stand  for  actualities ;  but  that  wlien  our 
symbolic  conceptions  are  such  that  no  cumulative  or  indirect 
processes  of  thought  can  eimble  us  to  ascertain  that  there  are 
corresponding  actualities,  nor  any  predictions  bo  male  whose 
fulfibnent  can  prove  this,  then  they  are  altogether  vicious  and 
iUusiyet  and  in  no  way  distinguishable  from  pure  fictions. 
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§  10,  Ami  now  to  consider  the  hearings  of  tliia  general 
Iruth  on  0111-  immediate  topio — Ultimate  Relii;i<ius  Ideas. 

To  tlie  miml  as  it  develops  in  speculative  (tower,  the 
problcjn  uf  the  Ujiiverae  BuggealB  iteelf.  What  is  it?  and 
whence  comes  it  ?  are  qncstiona  that  press  for  solution,  when, 
fiom  tiiae  to  lime,  the  imagination  riaea  above  daily  triviaii- 
tic3.  To  fill  llio  vacuum  of  thought,  any  theory  that  is 
proposed  aoems  better  than  none.  And  in  the  absence  of 
olhers,  any  llieory  that  18  proposed  easily  gains  a  footing  aud 
afterwards  maintaiiia  it«  ground  :  partly  from  the  readiness  of 
mankind  to  accept  proximate  explanations ;  partly  from  the 
authority  which  soon  accumulates  round  such  expLinatioua 
when  given, 

A  critical  examination,  however,  will  prove  not  only  that 
110  current  hypothesis  is  tenable,  but  also  that  no  tenable 
hj-pothesis  can  be  framed. 

§11.  Respecting  the  origin  of  the  Universe  three  verbally 
inl«Uigible  suppositions  may  be  made.  We  may  assert  that  it 
is  self-existent ;  or  that  it  is  self-created  ;  or  that  it  is  created 
by  an  external  agency.  Which  of  these  sujjpositions  is  most 
credible  il  is  not  needful  hero  to  inquire.  The  deeper  ques- 
tion, into  which  this  UnuUy  merges,  is,  whether  any  one  of 
them  is  even  conceivable  in  the  true  sense  of  the  word.  Let 
us  successively  test  them. 

When  we  speak  of  a  man  as  self- supporting,  of  an  appa- 
ratus as  self-acting,  or  of  a  trco  as  self-developed,  our  ex- 
pressions, however  inexact,  stand  for  things  that  can  btj 
realized  in  thought  with  tolerable  conjpletenesa.  Our  con- 
ception of  Iho  self-developmciit  of  a  tree  is  doubtless 
ijmbolic.  But  though  we  cannot  really  represent  in  con- 
Biliousness  the  entire  series  of  complex  changca  through  which 
llie  tree  passes,  yer  we  can  thus  represent  the  leading  features 
of  the  series  ;  and  general  experience  teaches  us  that  by  lon^ 
continued  observation  we  could  gain  the  power  to  rcali^te  in 
thought  a  series  of  changes  more  fully  representing  the  actu/il 
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:  that  18,  we  know  that  our  symbolic  conception  of  self- 
development  can  be  expanded  into  something  like  a  real 
conception ;  and  that  it  expresses,  however  inaccurately,  an 
actual  process  in  nature.  But  when  we  speak  of  self-exist- 
ence, and,  helped  by  the  above  analogies,  form  some  vague  sym- 
bolic conception  of  it,  we  delude  ourselves  in  supposing  that 
this  symbolic  conception  is  of  the  same  order  as  the  others.  On 
joining  the  word  ulf  to  the  word  exkteptce^  the  force  o( 
association  makes  us  believe  we  have  a  thought  like  that 
suggested  by  the  compound  word  self-acting.  An  endeavour 
to  expand  this  symbolic  conception,  however,  will  imdeceive 
us.  In  the  first  place,  it  is  clear  that  by  self-existence 

we  especially  mean,  an  existence  independent  of  any  other — 
not  produced  by  any  other :  the  assertion  of  self-existence  is 
simply  an  indirect  denial  of  creation.  In  thus  excluding  the 
idea  of  any  antecedent  cause,  we  necessarily  exclude  the  idea 
of  a  beginning ;  for  to  admit  the  idea  of  a  beginning — to 
■dmit  that  there  was  a  time  when  the  existence  had  not  com- 
menced— is  to  admit  that  its  commencement  was  determined 
by  something,  or  was  caused  ;  which  is  a  contradiction.  Self- 
existence,  therefore,  necessarily  means  existence  without  a 
beginning ;  and  to  form  a  conception  of  self-existence  is  to 
form  a  conception  of  existence  without  a  beginning.  Now  by 
no  mental  effort  can  we  do  this.  To  conceive  existence 
through  infinite  post-time,  implies  the  conception  of  infinite 
past-time,  which  is  an  impossibility.  To  this  let  us  add, 

that  even  were  self-existence  conceivable,  it  would  not  in  any 
sense  be  an  explanation  of  the  Universe.  No  one  ^-ill  say 
that  the  existence  of  an  object  at  the  present  moment  is 
made  easier  to  understand  by  the  discovery  that  it  existed  an 
hour  ago,  or  a  day  ago,  or  a  year  ago ;  and  if  its  existence 
now  is  not  made  in  the  least  degree  more  comprehensible  by 
its  existence  during  some  previous  finite  period  of  time,  then 
no  accumulation  of  such  .finite  periods,  even  could  we  extend 
them  to  an  infinite  period,  would  make  it  more  comprehensibla 
Urns  the  Atheistic  theory  is  not  only  absolutely  unthinkablo, 
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but,  even  if  it  were  thinkable,  would  not  be  a  solution.  TUc 
assertion  that  Ihe  UnivBrse  ia  self-cxiatent  does  not  really  carry 
U3  a  step  beyond  the  cognition  of  its  present  existence ;  and 
BO  leaves  us  with  a  mere  re-atatement  of  the  mystery. 

The  hypothesis  of  self-creation,  which  practically  amount! 
to  what  is  culled  Pantheism,  ia  similarly  incapable  of  being 
itpresentcd  in  thought.  Certain  phenomena,  such  as  the 
precipitation  of  invisible  vapour  into  liloud,  aid  us  in  forming 
a  syinbolic  conception  of  a  self-evolved  Universe ;  and  there 
are  not  wanting  indications  in  the  heavens,  and  on  the  earth, 
which  help  us  to  render  this  conception  tolerably  dotinits 
But  while  tlie  succession  of  phases  through  which  the 
Universe  has  passed  in  reaching  its  present  form,  may 
perhaps  bo  comprehended  as  in  a  sense  self-determined;  j'et 
the  impossibility  of  expanding  our  symbolic  conception  ol'  self- 
creation  into  a  real  conception,  remains  as  complete  as  ever. 
Really  to  conceive  self-creation,  is  to  conceive  potential 
existence  passing  into  actual  existence  by  some  inherent 
necessity  ;    which    we    cajinot    do.  We    cannot    fonn 

any  idea  of  a  potential  existence  of  the  universe,  as  dis- 
tinguished from  its  actual  existence.  If  represented  in 
thought  at  all,  potential  existence  must  be  represented  as 
something,  that  is  aa  an  actual  existence ,  to  suppose  that  it 
can  be  represented  as  nothing,  involves  two  absurdities — 
that  nothing  is  more  than  a  negation,  and  can  he  positively 
represented  in  thought;  and  that  one  nothing  is  distinguished 
fiom  all  other  nothings  by  its  power  (o  devolopo  iino  some- 
Ihing.  Nor  ia  this  all.  Wo  have  no  state  of  conscious- 
ness answering  to  the  woi-ds — aTi  inherent  necessity  by  which 
potential  existence  became  actual  existence.  To  render  ihem 
into  thought,  existence,  having  for  an  indefinite  perioil  re- 
mained in  one  form,  must  bo  conceived  as  passing  without 
nuy  external  or  additional  impulse,  intc  another  fonn ;  and 
this  involves  the  idea  of  a  ch;ingo  witliout  a  ciiuse— a  thing 
of  which  no  idea  is  possible.  Thus  the  terras  of  this  hj-po- 
fJiesis  do  not  stand  for  real  thoughts ;  but  merely  suggest  the 
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TBfCuest  qrnibols  incapable  of  any  interpretation.  More- 

oyer,  even  were  it  true  that  potential  existence  is  conceivable 
ta  a  dififerent  thing  from  actual  existence;  and  that  the  transi- 
tion from  the  one  to  the  other  can  be  mentally  reuliz*Ml  as  a 
Belf-detennined  change ;  we  sliould  still  be  no  forwarder  :  the 
problem  would  simply  be  removed  a  step  buck.  For  whcnct 
the  potential  existence?  This  would  just  as  much  require 
accounting  for  as  actual  existence ;  and  just  the  same  difficul- 
ties would  meet  us.  Ileepecting  the  origin  of  such  a  latent 
power,  no  other  suppositions  could  be  made  than  those  above 
named  —  self-existence,  self-creation,  creation  by  external 
agency.  The  self-existence  of  a  potential  universe  is  no 
more  conceivable  than  we  have  found  the  self-existence  of  the 
actual  universe  to  be.  The  self-creation  of  such  a  potential 
universe  would  involve  over  again  the  difficulties  hero 
stated — would  imply  behind  this  potential  universe  a  more 
remote  potentiality ;  and  so  on  in  an  infinite  series,  leaving 
us  at  last  no  forwarder  than  at  first.  While  to  assign  as  tlie 
source  of  this  potential  universe  an  external  agency,  would  be 
to  introduce  the  notion  of  a  potential  universe  for  no  purpose 
whatever. 

There  remains  to  be  examined  the  commonly-received  or 
iheistio  hypothesis — creation  by  external  agency.  Alike  in 
the  rudest  creeds  and  in  the  cosmogony  long  current  among 
Durselves,  it  is  assumed  that  the  genesis  of  the  Heavens  and 
the  Earth  is  effected  somewhat  after  the  manner  in  which  a 
workman  shapes  a  piece  of  furniture.  And  this  assumption 
is  made  not  by  theologians  only,  but  by  the  immense  majority 
of  philosophers,  past  and  present.  Equally  in  the  writings  oi 
Plato,  and  in  those  of  not  a  few  living  men  of  science,  we 
find  it  taken  for  granted  that  there  is  an  analogy  between  the 
process  of  creation  and  the  process  of  manufacture.  Now 

in  the  first  place,  not  only  is  this  conception  one  that  cannot 
by  any  cumulative  process  of  thouglit,  or  the  fulfilment  of 
predictions  based  on  it,  be  shown  to  answer  to  anything 
ftctoal ;  and  not  only  is  it  that  in  the  absence  of  all  evidence 
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rt'aptictiiig  (lio  proocM  of  crealinn,  we  hsve  no  proof  of  uorrO' 
spijiiduiico  uvea  between  this  limited  conception  aad  Boioa 
iiniitcd  ]>orliLin  of  the  fact;  but  it  ia  that  the  concep'i<in 
16  not  even  consistent  with  itself — cannot  be  realized  in 
tliDught,  when  ali  its  assumptions  are  granted.  Though  ii  is 
true  that  the  pr'jceedings  of  a  Immau  artificer  may  ^tiguflj 
symlxdizo  to  us  a  method  after  wliieh  the  Universe  might  bn 
sliiipwl,  yet  thpy  do  not  help  ua  to  comprehend  the  real 
mystery;  namely,  the  c-gin  of  the  material  of  which  tha 
Universe  consists.  The  arlizan  does  not  make  the  iron,  wood, 
ur  atone,  he  uses ;  but  merely  fashions  and  combiuoa  them. 
If  we  suppose  suns,  and  phineta,  and  satellites,  end  all  they 
contain  1o  have  been  similarly  formed  by  a  "Great  Artiiicer," 
we  supp'ise  merely  that  certain  pre-existing  oleraenta  won 
thus  put  mto  their  present  arrangement.  But  whence  the 
pre-exisiing  elements  ?  The  comparison  helps  us  not  in  the 
least  Ui  imderstand  that ;  and  unless  it  helps  us  to  understand 
that,  it  i -J  worthless.  The  production  of  matter  out  of  nothing 
is  the  rail  mystery,  which  neither  this  simile  nor  any  other 
cnublee  us  to  conceive ;  and  a  simile  which  does  not  enable  us 
to  conceive  this,  may  just  as  well  be  dispensed  with.  Still 

more  manifest  does  the  insufficiency  of  this  theory  of  creation 
become,  when  we  turn  from  material  objects  to  that  which 
eontaina  them — when  instead  of  matter  we  contemplate  space. 
Did  there  exist  nothing  but  an  immeasurable  void,  explanation 
would  be  needed  as  much  as  now.  There  would  still  arise  the 
question — how  came  it  so  P  If  the  theorj-  of  creation  by  e:t- 
(omal  agency  were  an  adequate  one,  it  would  supply  an 
unswer;  and  its  answer  would  be —space  was  made  in  the  same 
manner  that  matter  was  made.  But  the  impossibility  of ';ou> 
ceiving  this  is  so  manifest,  that  no  one  dares  to  assert  it.  Fcr 
if  space  was  created,  it  must  have  been  previously  non-existent. 
The  uon-existence  of  space  cannot,  however,  by  aTiy  mental 
etlbrt  be  imagined.  It  is  one  of  the  most  familiar  truths  that 
the  idea  of  S[)ace  as  surrounding  us  on  all  sides,  is  not  for  mo- 
ment to  be  got  rid  of^uot  only  are  we  compelled  to  think  of 
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qiaoe  ai  now  everywhere  present,  but  we  are  unable  to  con- 
oeive  its  abaenoe  either  in  the  past  or  the  future.    And  if  the 
iioii«e(ziLteiice  of  apace  is  absolutely  inconceiyable,  then,  neces- 
sarily, its  creation  is  absolutely  inconceivable.  Lastly, 
even  supposing  that  the  genesis  of  the  Universe  could  really 
be  represented  in  thought  as  the  result  of  an  external  agency, 
the  mystery  would  be  as  great  as  ever ;  for  there  woidd  still 
ari<i6  the  question — ^how  came  there  to  be  an  external  agency  ? 
To  account  for  this  only  the  same  three  hypotheses  are  possible 
— ^elf-existence,  self-creation,  and  creation  by  external  agency. 
Of  these  the  last  is  useless :  it  commits  us  to  an  infinite  series 
of  such  agencies,  and  even  then  leaves  us  where  we  were.     By 
the  second  we  are  practically  involved  in  the  same  predica- 
ment ;  since,  as  already  shown,  self-creation  implies  an  infinite 
series  of  potential  existences.     We  are  obliged  therefore  to  fall 
back  upon  the  first,  which  is  the  one  commonly  accepted  and 
ocnmnonly  supposed  to  be  satisfactory.     Those  who  cannot 
conceive  a  self-existent  imiverse ;  and  who  therefore  assume 
a  creator  as  the  source  of  the  universe ;  take  for  granted  that 
they   can  conceive  a    self-existent  creator.      The  mystery 
which  ^hey  recognize  in  this  great  fact  surrounding  them  on 
every  side,  they  transfer  to  an  alleged  source  of  this  great 
fact;  and  then  suppose  that  they  have  solved  the  mj'^tery. 
But  they  delude  themselves.     As  was  proved  at  the  outset  of 
the  argument,  self-existence  is  rigorously  inconceivable ;  and 
this  holds  true  whatever  be  the  nature  of  the .  object  of  which 
it  is  predicated.     Whoever  agrees  that  the  atheistic  h}'po- 
thesis  is  untenable  because  it  involves  the  impossible  idea  of 
lelf-existence,  must  perforce  admit  that  the  theistic  hypo- 
thesis is  untenable  if  it  contains  the  same  impossible  idea. 

Thus  these  three  different  suppositions  respecting  the  origin 
of  things,  verbally  intelligible  though  they  are,  and  severally 
seeming  to  their  respective  adherents  quite  rational,  turn  out, 
when  critically  examined,  to  be  Utendly  unthinkable.  It  is 
not  a  question  of  probability,  or  credibility,  but  of  conceiv- 
aSiily.     Experiment  proves  that  the  elements  of  these  hypo- 
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tlieoea  caniuit  even  be  put  together  in  consciousness;  scd 
we  can  entertain  them  only  as  we  entertain  ench  pseud-ideas 
us  a  sfjiiare  fluid  and  a  moral  subataneo — only  by  abstaining 
from  the  endtfuvour  to  render  tliem  into  actual  thoughls. 
th,  reverting  to  our  original  mode  of  statement,  we  may  say 
that  they  severally  involve  symbolic  conceptions  of  the  illegili- 
mate  and  illusive  kind.  Differing  so  widely  as  they  seem  to 
do,  the  athtistic,  the  pantheistic,  and  the  theistJc  hypotheses 
tontain  the  same  ultimato  element.  It  is  impossible  to  avoid 
making  the  assumption  of  self-existence  somewhere ;  and 
whether  that  asstuuption  be  made  nakedly,  or  imdcr  compli- 
cated disguises,  ii  Is  equally  vicious,  equally  unthinkable.  Ca 
it  a  fragment  of  matter,  or  some  fancied  potential  form  of 
matter,  or  some  more  remote  and  still  less  imaginable  cause, 
OUT  conccptioQ  of  iu  self- esia fence  can  bo  formed  only  by 
joining  with  it  the  notion  of  unlimited  duration  through  past 
lime.  And  as  unlimited  duration  is  inconceivable,  all  those 
formal  ideas  iuto  which  it  enters  are  inconceivable  ;  and  indeed, 
if  such  an  expression  is  allowable,  are  the  more  inconceivable 
in  proportion  as  the  other  elements  of  the  ideas  are  indefinite. 
So  that  in  fact,  impossible  as  it  is  to  think  of  the  actual  uni- 
verse as  self- existing,  we  do  but  multiply  impossibilities  ol' 
thought  by  every  attempt  we  make  to  explain  its  existence. 

!)  12.  If  from  the  origin  of  the  Universe  wo  turn  to  its 
nature,  the  like  insurraoim table  difficulties  rise  up  before  us 
on  all  sides — or  rather,  the  same  difficulties  under  new  aspects, 
\Va  tind  ourselves  on  the  one  hand  obliged  to  make  certain 
nssumptions ;  and  yet  on  the  other  hand  we  find  these  assump- 
tions cannot  be  represented  in  thought. 

When  we  inquire  what  is  the  moaning  of  the  various  effects 
produced  upon  our  senses — when  we  ask  how  there  come  to 
he  in  our  consciousness  impressions  of  sounds,  of  colours,  of 
tastes,  and  of  those  various  attributes  which  wc  ascribe  to 
bodies ;  we  are  comiJcUed  to  regard  them  as  tlie  effects  of 
Rome  cause.     We  may  stop  short  in  the  belief  that  this  cai.pn 
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m  what  we  coll  matter.  Or  we  may  conclude,  as  some  do,  that 
matter  is  only  a  certain  mode  of  manifestation  of  spirit ; 
which  is  therefore  the  true  cause.  Or,  regarding  matter  and 
spirit  as  proximate  agencies,  we  may  attribute  all  the  changes 
wrought  in  our  consciousness  to  immediate  divine  power. 
But  be  the  cause  we  assign  what  it  may,  we  are  obliged  to 
mippoae  sam^  cause.  And  we  are  not  only  obliged  to  suppose 
some  cause,  but  also  a  first  cause.  The  matter,  or  spirit,  or 
whatever  we  assume  to  be  the  agent  producing  on  us  these 
various  impressions,  must  either  be  the  first  cause  of  them  or 
not.  If  it  is  the  first  cause,  the  conclusion  is  reached.  If  it 
is  not  the  first  cause,  then  by  implication  there  must  be  a 
cause  behind  it ;  which  thus  becomes  the  real  cause  of  the 
effidct.  Manifestly,  however  complicated  the  assumptions,  the 
same  conclusion  must  inevitably  be  reached.  We  cannot 
think  at  all  about  the  impressions  which  the  external  world 
produces  on  us,  without  thinking  of  them  as  caused ;  and  we 
cannot  carry  out  an  inquiry  concerning  their  causation,  with- 
out inevitably  committing  ourselves  to  the  k}'pothesis  of  a 
First  Cause. 

But  now  if  we  go  a  step  further,  and  ask  what  is  the  nature 
of  this  First  Cause,  we  are  driven  by  an  inexorable  logic  to 
certain  further  conclusions.  Is  the  First  Cause  finite  or  in- 
finite ?  If  we  sav  finite  we  involve  ourselves  in  a  dilemma. 
To  think  of  the  First  Cause  as  finite,  is  to  think  of  it  as 
limited.  To  think  of  it  as  limited,  necessarily  implies  a  con- 
ception of  something  beyond  its  limits :  it  is  absolutely  im- 
possible to  conceive  a  thing  as  bounded  without  conceiving  a 
region  surrounding  its  boundaries.  What  now  must  we  say  of 
this  region  P  If  the  First  Cause  is  limited,  and  there  conite* 
quently  lies  something  outside  of  it,  this  something  must  have 
no  First  Cause — must  be  uncaused.  But  if  wo  admit  that  there 
can  be  something  uncaused,  there  is  no  reason  to  assume  a  cause 
for  anything.  If  beyoni  that  finite  region  over  which  the  First 
Caxiae  extends,  there  lies  a  region,  which  we  are  compelled  to 
legard  as  infinite,  over  which  it  docs  not  extend — ^if  we  admit 
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Iliat  there  is  an  intiiiite  uncaused  surrounding  the  finite  oauHed; 
we  tai-itly  abandon  the  hypollieeis  of  causation  altogether.  Thue 
it  ia  imjiossible  to  consider  the  First  Cause  as  finite.  And  U 
it  cunnot  be  finite  it  must  be  infinite. 

Another  inference  concerning  the  First  Cause  is  ei^imlly 
unavoidable.  It  muat  be  independent.  If  it  is  dejiendonl  it 
wnnot  be  the  First  Cause;  for  that  must  bo  the  FiisI 
Ciiuse  on  whioli  it  dei>cnds.  It  is  not  enough  to  say  that  il  is 
partially  independent;  since  this  implies  some  necessity  which 
determines  its  piirlial  dependence,  and  this  necessity,  be  it 
what  it  may,  must  be  a  higher  cause,  or  the  true  First  Cause, 
which  ia  a  contradiction.  But  to  think  of  the  First  Cause  as 
totally  independent,  ia  to  think  of  it  aa  that  which  exists  La 
the  absence  of  nil  other  esiatenee  ;  seeing  that  if  the  presence 
of  any  other  existence  is  necessary,  it  must  be  partially  de- 
(tendent  on  that  other  existence,  and  so  cannot  be  the  First 
('ante.  Not  only  however  must  the  First  Cause  be  a  form  of 
being  which  has  no  necessary  relation  to  any  other  form  of 
being,  but  it  can  Iiuto  no  neeeewiry  relation  within  itself. 
There  can  be  nothing  in  it  which  determines  change,  and  yet 
nothmg  which  prevcntschange.  Forif  it  contains  something 
V  bi;h  imjoses  such  necessities  or  restraints,  this  something 
miiat  be  a  cause  higher  thiin  the  First  Cause,  which  ia  absurd. 
Thus  the  First  Cause  must  be  in  every  sense  perfect,  complete, 
total :  including  within  itself  all  power,  and  transcending  all 
law.     Or  to  use  the  established  word,  it  must  be  abs  dute. 

Here  thoi,  "^specling  the  nature  of  the  Universe,  we  seem 
irommittod  to  certain  unavoidable  conclusions.  The  objects 
and  actions  surrounding  us,  not  less  than  the  jihonomena  of 
our  own  cons! piousness,  compel  us  to  ask  a  cause ;  in  our  search 
foi  a  cause,  wediicover  no  resting  place  until  we  arrive  at  ihe 
hypothesis  of  a  First  Cause  ;  and  we  have  no  alternative  but 
to  regard  this  First  Cauw  as  Infinite  and  Absoluto.  Tliese 
are  inferences  f  irctd  upon  us  by  urgumonts  from  which  there 
appears  no  escape.  It  is  hardly  ueedful  however  to  show 
ihoao  wLo  Have  followed  thus  far,   Low  illusive  are  theiie 
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leoioningi  and  their  results.  But  that  it  wouid  tax  the 
reader's  patience  to  no  purpose,  it  might  easily  be  proved 
that  the  materials  of  which  the  argument  is  built,  e(juully 
with  the  conclusions  based  on  them,  are  merely  symbolic  con- 
ceptions of  the  illegitimate  order.  Instead,  however,  of  re- 
peating the  disproof  used  above,  it  will  be  desirable  to  pursue 
another  method ;  showing  the  fallacy  of  these  conclusions  by 
disclosing  their  mutual  contradictions. 

Here  I  cannot  do  better  than  avail  myself  of  the  demonstra- 
tion which  Mr  Mansel,  carrying  out  in  detail  the  doctrine  of 
Sir  William  Hamilton,  has  given  in  his  *'  Limits  of  Religious 
Thought.**  And  I  gladly  do  this,  not  only  because  his  mode 
of  presentation  cannot  be  improved,  but  uLm  because,  writing 
as  he  does  in  defence  of  the  current  Theology,  his  reasonings 
will  be  the  more  acceptable  to  the  majority  of  readers. 

S  13.  Having  given  preliminary  definitions  of  the  First 
Cause,  of  the  Infinite,  and  of  the  Absolute,  ^Ir  Mansel  says : — 

**  But  these  three  conceptions,  the  Cause,  the  Absolute,  the 
Infinite,  all  equally  indispensable,  do  they  not  imply  contra- 
diction to  each  other,  when  viewed  in  conjunction,  as  attributes 
of  one  and  the  same  Being  P  A  Cause  cannot,  as  such,  be 
absolute:  the  Absolute  cannot,  as  such,  be  a  cause.  The  cause, 
as  such,  exists  only  in  relation  to  its  effect :  the  cause  is  a 
cause  of  the  efibct ;  the  effect  is  an  effect  of  the  cause.  On 
the  other  hand,  the  conception  of  the  Absolute  implies  a  possi- 
ble existence  out  of  all  relation.  We  attempt  to  escape  from 
this  apparent  contradiction,  by  introducing  the  idea  of  succes- 
sion in  time.  The  Absolute  exists  first  by  itself,  and  after* 
wards  becomes  a  Cause.  But  here  we  are  cl  acked  bv  the 
third  conception,  that  of  the  Infinite.  How  can  the  Infinite 
become  that  which  it  was  not  from  the  first  ?  If  Causation  is 
a  possible  mode  of  existence,  that  which  exists  without  causing 
is  not  infinite  ;  that  which  becomes  a  cause  has  i)assod  beyond 
its  former  limits."        •        •        • 

**  Supposing  the  Absolute  to  become  a  cause,  it  will  follow 


able  as  a  relation.     There  must  be  a  eonsuii 
an  object  of  whieh  he  is  conscious.     The  subji 
Q  tho  object ;  the  object  is  an  object  to  the  su 
either  can  exist  by  itself  as  the  absolute.     Tl 
;'ttin,  may  be  for  the  moment  evudwi,  by  diali 
iveeii  tho  absolute  a*  rdiifcd  to  wiother  and  tl 
-elated  to  itself.     The  Absolute,  it  toay  bo  sai 
'  be  conHcJotis,  providi'd  it  is  only  conscious  of  i 
m  alteruatire  is,  in  ultimnte  analysis,  no  less  ael 
ban  the  other.     For  the  object  of  consciousnos 
node  of  the  subject's  existcnco  or  not,  is  eitht 
id  by  tho  act  of  cansciousiiesa,  or  bos  on  existeac 
of  it.     In  tie  funner  caac,  the  object  depend 
iject,  and  the  subject  alone  is  the  true  absolute 
-  case,  the  subject  depends  ujmn  the  object,  an) 
)ne  ia  the  true  absolute.     Or  if  we  attempt  a  thill 
nd  maintain  that  each  exists  iadD|>end»ntly  of  tlv 
•'e  no  ubsolut«  at  all,  but  only  a  paii'  of  relativua 
CO,  whether  in  consciousness  or  not,  is  itself  i 

olliiry  from  tlua 
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If,  on  the  other  hand,  there  is  no  such  principle,  then  there  is 
no  absolute  at  all,  but  only  a  plurality  of  relatives.  The 
almost  unanimous  voice  of  philosophy,  in  pronouncing  that 
the  absolute  is  both  one  and  simple,  must  be  accepted  as  the 
voice  of  reason  also,  so  far  as  reason  has  any  voice  in  the 
mat1>er.  But  this  absolute  unity,  as  indifferent  and  contain- 
ing no  attributes,  can  neither  be  distinguished  from  the  multi- 
plicity of  finite  beings  by  any  characteristic  feature,  nor  be 
identified  with  them  in  their  multiplicity.  Thus  we  are  land- 
ed in  an  inextricable  dilemma.  The  Absolute  cannot  be  con- 
ceived as  conscious,  neither  can  it  be  conceived  as  unconscious: 
it  cannot  be  conceived  as  complex,  neither  can  it  be  conceived 
as  simple :  it  cannot  be  conceived  by  difference,  neither  can  it 
be  conceived  by  the  absence  of  difference :  it  cannot  be  iden- 
tified with  the  universe,  neither  can  it  be  distinguished  from 
it.  The  One  and  the  Many,  regarded  as  the  beginniDg  of 
existence,  are  thus  alike  incomprehensible." 

"  The  fundamental  conceptions  of  Rational  Theology  being 
thus  self-destructive,  wo  may  naturally  expect  to  find  the  same 
antagonism  manifested  in  their  special  applications.  ♦  ♦  • 
How,  for  example,  can  Infinite  Power  be  able  to  do  all  things, 
and  yet  Infinite  Goodness  be  unable  to  do  evil  ?  How  can  In- 
finite Justice  exact  the  utmost  penalty  for  every  sin,  and  yet 
Infinite  Mercy  pardon  the  sinner  P  How  can  Infinite  Wisdom 
know  all  that  is  to  come,  and  yet  Infinite  Freedom  be  at  liberty 
to  do  or  to  forbear  ?  How  is  the  existence  of  Evil  compatible 
with  that  of  an  infinitely  perfect  Being ;  for  if  he  wills  it,  he 
is  not  infinitely  good ;  and  if  he  wills  it  not,  his  will  is 
thwarted  and  hissphere  of  action  limited?"     ♦     ♦     • 

"  Let  us,  however,  suppose  for  an  instant  that  these  difficul- 
ties are  surmounted,  and  the  existence  of  the  Absolute  securely 
established  on  the  testimony  of  reason.  Still  we  have  not 
succeeded  in  reconciling  this  idea  with  that  of  a  Cause :  we 
have  done  nothing  towards  explaining  how  the  al  solute  can 
give  rise  to  the  relative,  the  infinite  to  the  finite.  If  the  con- 
dition of  causal  activity  is  a  higher  state  than  that  of  qni- 
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rscenoe,  tlio  Absolute,  whether  acting  voluntarily  or  involun- 
tarily, bos  passed  from  a.  coadition  of  comparative  iinpnrfection 
to  one  of  com]iur!itive  perfection  ;  luid  therefore  wus  not 
originally  perf»;t.  If  the  state  of  activity  ia  an  inferior  slate 
Ld  that  oj  qiUL-s>dicp,  the  Absolute,  in  becoming  a  cuusc,  has 
lost  its  origiuiil  perfection.  There  romaina  only  the  supposi- 
tion that  the  two  states  are  equal,  and  the  act  of  creation  one  of 
jfiniplele  indifference.  But  this  supp()sition  annihilates  the 
tmity  of  the  nli*ilutc,  or  it  annihilates  itself.  If  the  act  of 
creation  is  real,  and  yet  indiSerent,  ve  mnst  admit  the  possi- 
bility of  two  conceptions  of  the  absolute,  the  one  as  productive, 
the  other  as  non-pi-oductive.  If  the  act  is  not  real,  the  sup- 
poailiun  itself  vanishes."     "     •     • 

"  Again,  how  cun  the  relative  Ije  conceived  as  coming  into 
being  P  If  it  is  a  distinct  reality  from  the  absolute,  it  must  be 
conceived  ua  passing  from  non-existence  intn  existence.  But 
to  conceive  an  object  as  non-existent,  is  again  a  self-contradic- 
tion ;  for  that  which  is  conceived  exists,  an  an  object  of  thought, 
in  and  by  that  conception.  We  may  abstain  from  thinking  of 
an  object  at  all ;  but,  if  we  think  of  it,  we  cannot  but  think  of 
it  as  existing.  It  is  possible  at  one  time  not  to  think  of  an 
object  at  all,  and  at  another  to  think  of  it  as  already  in  being  ; 
but  to  think  of  it  in  the  act  of  becoming,  in  the  progress  from 
not  bi:ing  into  being,  is  to  think  that  which,  in  the  very 
thought,  annihilates  itself,"  •  •  • 

"To  sum  up  briefly  this  portion  of  my  argument.  The 
( onccption  of  the  Absolute  and  Infinite,  from  whatever  side  we 
view  it,  apfwars  encom])assed  with  contradictions.  I'hcre  is 
a  contradiution  in  supiwsing  mch  an  object  to  exist,  whether 
alone  or  in  conjunction  wilh  others  ;  and  there  is  a  contnidiL-- 
tion  in  supposing  it  not  to  exist.  There  ia  a  contradici  ion  in 
com;  living  it  as  one  ;  and  there  is  a  contradiction  in  conceiv- 
ing it  as  many.  There  is  u  contradiction  in  conceiving  it  as 
personal ;  and  there  is  a  eontradicli:>n  in  conceiving  it  as  icn- 
personaL  It  cannot,  without  contradiction,  bo  rcpi-esented  a§ 
active;  nor,  withcut  equal  contradiction,  be  represented  n.i 
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uiactive.     It  cannot  be  conceived  as  the  sum  of  all  existence ; 
nor  yet  can  it  be  conceived  as  a  part  only  of  that  sum.'' 

]  14.  And  now  what  is  the  bearing  of  these  results  on  the 
question  before  us  P  Our  examination  of  Ultimate  Religious 
Ideas  has  been  carried  on  with  the  view  of  making  manifest 
some  fundamental  verity  contained  in  them.  Thus  far  how- 
ever wo  have  arrived  at  negative  conclusions  only.  Griti- 
oising  the  essential  conceptions  involved  in  the  different 
orders  of  belief,  we  find  no  one  of  them  to  be  logically 
defensible.  Passing  over  the  consideration  of  credibility,  and 
confining  ourselves  to  that  of  conceivability,  we  see  that 
Atheism,  Pantheism,  and  Theism,  when  rigorously  analysed, 
severally  prove  to  be  absolutely  unthinkable.  Instead  of 
disclosing  a  fundamental  verity  existing  in  each,  our  invest* 
igation  seems  rather  to  have  shown  that  there  is  no  fund- 
amental verity  contained  in  any.  To  carry  ayvaj  this 
conclusion,  however,  would  be  a  fatal  error;  as  we  shall 
shortly  see. 

Leaving  out  the  accompanying  moral  code,  which  is  in  all 
cases  a  supplementary  growth,  a  religious  creed  is  dofinable 
as  a  theory  of  origiual  causation.  By  the  lowest  savages 
the  genesis  of  things  is  not  inquired  about :  anomalous  ap- 
pearances alone  raise  the  question  of  agency.  But  be  it  in 
the  primitive  Ghost-theory  which  assumes  a  human  person- 
ality behind  each  unusual  phenomenon ;  be  it  in  Polythi'ism, 
in  which  these  personalities  are  partially  generalized ;  be  it 
in  Monotheism,  in  which  they  are  wholly  generalized ;  or  be 
it  in  Pantheism,  in  which  the  generalized  personality  becorai'S 
one  with  the  phenomena;  we  equally  find  an  hy^iothi-sis 
which  is  supposed  to  render  the  Universe  comprehensible. 
Nay,  even  that  which  is  commonly  regarded  as  the  negation 
of  all  lieligion  —  even  positive  Aiheism,  comes  uithin  the 
definition;  for  it,  too,  in  asserting  the  self  existence  of  Space, 
Matter,  and  Motion,  which  it  regards  as  adequate  causes  of 
every  appearance,  propounds  an  d  priori  theory  from  which 
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it  liolJa  tlie  fucfa  to  bo  deducible.  Now  every  theory  tacitly  ■ 
asserts  two  things:  firstly,  that  there  ia  something  to  be 
explained;  secondly,  that  such  and  such  is  the  explanation 
Heuce,  however  widely  different  speculators  may  disiigree  ia 
the  aol'.itions  they  give  of  the  same  problem  ;  yet  by  iinplicB» 
tinn  they  agree  that  there  ia  a  problem  to  be  solved.  HeM'J 
then  is  an  element  which  all  creeds  have  in  common.  Rcli* 
gions  diamelricuUy  opposed  in  their  overt  do^Tnaa,  are 
vet  perfectly  at  one  in  the  tacit  conviction  that  the  exist, 
etice  of  the  world  with  all  it  contains  and  all  which  surrounds 
it,  is  a  mystery  ever  pressing  for  interpmtdtion.  On  this 
point,  if  on  no  other,  there  ia  entire  unanimity. 

Thus  we  come  within  sight  of  that  which  we  seek.  In  the 
lust  chajjter,  rea-s^ms  were  given  fur  infL-rring  that  human 
beliefs  in  general,  and  especially  the  perennial  ones,  contairi, 
under  whatever  disguises  of  error,  some  soul  of  truth ;  and 
hero  we  have  arrived  at  a  truth  underlying  even  the  grossest 
superstitions.  "Wo  saw  further  that  this  soul  of  truth  was 
most  likely  to  bs  some  constituent  common  fo  conflicting 
opinions  of  the  same  order;  and  here  wo  have  acouslitupnt 
which  may  be  claimed  alike  by  all  religions.  It  was  pointed 
out  that  this  soul  of  truth  would  almost  certainly  be  more 
abstract  than  any  of  the  beliefs  involving  it ;  and  the  truth 
wo  have  arrived  at  is  one  escecling  in  abstractness  the  most 
abstract  religious  doctrines.  In  every  respect,  therefore,  our 
conclusion  answers  to  the  requirement  a.  It  has  all  the 
characteristics  which  we  inferred  must  belong  to  that  funda- 
mental verity  exprcssoil  by  religions  in  general. 

That  this  is  the  vital  element  in  all  religions  is  further 
proved  by  the  fact,  that  it  is  the  element  which  not  only  survives 
everv  change,  but  grows  more  distinct  the  more  highly  the 
ri'Iigion  ia  developed.  Aboriginal  creeds,  though  pervaded 
bv  the  idea  of  personal  agencies  which  are  usually  unseen, 
vet  conceive  these  agencies  under  jwrfectly  concrete  and 
ordinary  forms — class  them  witli  the  visible  agencies  of  men 
Bndanimalfl;  and  so  hide  a  vague  perception  of  mystery  in 
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iisgxduBes  as  unmysterious  as  possible.  The  Polytheistic  con- 
ceptions in  their  advanced  phases,  represent  the  presiding 
personalities  in  greatly  idealized  shapes,  existing  in  a  remote 
region,  working  in  subtle  ways,  and  communicating  with  men 
by  omens  or  through  inspired  persons ;  that  is,  the  ultimate 
causes  of  things  are  regarded  as  less  familiar  and  compre- 
hensible. The  growth  of  a  Monotheistic  faith,  accompanied 
as  it  is  by  a  denial  of  those  beliefs  in  which  the  divine  nature 
is  assimilated  to  the  himian  in  all  its  lower  propensities,  shows 
us  a  further  step  in  the  same  direction  ;  and  however  imper- 
fectly this  higher  faith  is  at  first  realized,  we  yet  see  in  altars 
"  to  the  unknown  and  unknowable  God,"  and  in  the  worship 
of  a  God  that  cannot  by  any  searching  be  found  out,  that 
there  is  a  clearer  recognition  of  the  inscrutableness  of  creation. 
Further  developments  of  theology,  ending  in  such  assertions 
as  that  "  a  God  understood  would  be  no  God  at  all,"  and  *'  to 
think  that  God  is,  as  we  can  think  him  to  be,  is  blasphemy," 
exhibit  this  recognition  still  more  distinctly  ;  and  it  pervades 
all  the  cultivated  theology  of  the  present  day.  Thus  while 
other  constituents  of  religious  creeds  one  by  one  drop  away, 
this  remains  and  grows  even  more  manifest ;  and  so  is  sho^vn 
to  be  the  essential  constituent. 

Nor  does  the  evidence  end  here.  Not  only  is  the  omni- 
presence of  something  which  passes  comprehension,  that  most 
abstract  belief  which  is  common  to  all  religions,  which  be- 
V  comes  the  more  distinct  in  proportion  as  they  devclope,  and 
which  remains  after  their  discordant  elements  have  been 
mutually  cancelled ;  but  it  is  that  belief  which  the  most  Un- 
ifparing  criticism  of  each  leaves  imquestionable — or  rather 
makes  ever  clearer.  It  has  nothing  to  fear  from  the  most 
inexorable  logic ;  but  on  the  contrary  is  a  belief  which  the 
most  inexorable  logic  shows  to  be  more  profoundly  true  than 
any  religion  supposes.  For  every  religion,  setting  out  though 
it  does  with  the  tacit  assertion  of  a  mystery,  forthwith  pro- 
ceeds to  give  some  solution  of  this  mystery ;  and  so  asserts 
that  it  is  not  a  mystery  passing  human  comprehension.     But 
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on  examination  of  the  solutions  they  severally  propound, 
showa  them  to  be  uaiifomdy  invalid.  The  analysis  of  every 
posaiblo  h\-]}othesia  proves,  not  simply  that  no  hx-pothcais  is 
aufHoierit,  but  tliul  no  hypothesis  is  even  thinkable.  And 
thus  the  mvflterj'  which  all  religions  recognine,  turns  out  to 
bo  a  far  more  transcendent  rayatery  than  any  of  them  suspect 
— not  a  rela'.ive,  but  an  absolute  mystery. 

llrre,  then,  is  an  ultimate  religious  truth  of  the  highest 
prjssible  certainty — a  tnith  in  which  religions  in  general  are 
at  one  with  each  other,  and  with  a  philosophy  antagonistic 
to  their  special  dogmas.  And  this  truth,  respecting  which 
there  is  a  latent  agreement  among  all  mankind  from  the 
fetish -worship  per  to  the  most  stoical  critic  of  human  creeds, 
must  be  the  one  n'o  welt.  If  Religion  and  Science  are  to  be 
reconciled,  the  basis  of  reconciliation  must  be  this  deepeet^ 
widest,  and  most  certain  of  all  facts — that  the  Power  which 
the  Universe  manifoeta  to  na  is  utterly  ioflcrutablo. 


CHAPTER  m. 

ULTIMATE   SCIENTIFIC   IDEAS. 

tji  16.  What  are  Space  and  Time  P  Two  li}'potlie8e8  are 
current  respecting  them :  the  one  that  they  are  objective,  and 
the  other  that  they  are  subjective — the  one  that  they  are 
external  to,  and  independent  of,  ourselves,  the  other  thai 
they  are  internal,  and  appertain  to  our  own  consciousness. 
Let  us  see  what  becomes  of  these  hypotheses  under  analysis. 

To  say  that  Space  and  Time  exist  objectively,  is  to  say  that 
they  are  entities.  The  assertion  that  they  are  non-entities,  is 
self-destructive :  non-entities  are  non-existences;  and  to  allege 
that  non-existences  exist  objectively,  is  a  contradiction  in 
terms.  Moreover,  to  deny  that  Space  and  Time  are  things, 
and  so  by  implication  to  call  them  nothings,  involves  the 
absurdity  that  there  are  two  kinds  of  nothing.  Neither  can 
ihey  be  regarded  as  attributes  of  some  entity ;  seeing,  not 
only  that  it  is  impossible  really  to  conceive  any  entity  of 
which  they  are  attributes,  but  seeing  further  that  we  cannot 
think  of  them  as  disappearing,  even  if  everything  else  disap- 
peared ;  whereas  attributes  necessarily  disappear  along  with 
the  entities  they  belong  to.  Thus  as  Space  and  Time  cannot 
be  either  non-entities,  nor  the  attributes  of  entities,  we  have 
no  choice  but  consider  them  as  entities.  But  while,  on 

the  hypothesis  of  their  objectivity,  Space  and  Time  must  be 
dassed  as  things,  we  find,  on  experiment,  that  to  represent 
ihem  in  thought  as  things  is  impossible.  To  be  conceived 
•ially  a  thin;r  must  be  conceived  as  having  attributes.     We 
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(Mil  (listinguiah  BOinetLing  from  nothing,  only  by  the  pmver 
wliitrh  the  somclhing  has  to  act  on  our  consciousnww ;  tlie 
fi'VL-ral  affectious  it  produces  on  our  conscioiisness  (or  else  the 
h_\']iotlielical  causes  of  them),  we  attribute  to  it,  and  call 
its  attributes ;  aud  the  absence  of  these  attributes  is  the 
absence  of  the  tenna  ia  which  the  something  is  conceived, 
and  iuTolvea  the  absence  of  a  conception,  What  now  are  tliu 
attributes  of  Space  ?  The  onlv  one  which  it  is  possible  for  a 
miiincnt  to  think  of  as  belonging  to  it,  is  that  of  extension  : 
find  to  credit  it  ivith  this  implies  a  confusion  of  thought. 
l'(jr  cxteusioTi  and  Space  iire  convertible  terms  r  by  extension, 
as  we  ascribe  it  to  surrotmding  objects,  we  mean  occupancy 
nf  Space;  and  thus  lo  say  that  Space  is  extended,  is  to  say 
tliat  Sj);ice  occupies  Space.  IIow  we  are  similarly  unable 
to  ussign  any  attribute  to  Time,  scarcely  needs  pointing 
out,  Kor  aro  Time  and  Space  unthinkable  as  entities 

onlv"  from  the  abeenco  of  attributes  ;  there  is  another  pcculi- 
iirity,  familiar  to  readers  of  mctapbysics,  which  equally  cx- 
clades  them  from  the  category.  All  enlitioa  which  we  actually 
know  as  such,  are  limited ;  and  even  if  we  suppose  ourselves 
either  to  know  or  to  be  able  to  conceive  some  unlimited 
entity,  we  of  necessity  in  so  classing  it  positively  separate  it 
from  the  class  of  limited  entities.  But  of  Space  and  Time 
we  cannot  assort  cither  limitation  or  the  absence  of  limitation. 
'We  find  ourselves  totally  unable  to  form  any  mental  image  of 
unbounded  Space;  and  yet  totally  unable  to  imagine  bounds 
beyond  wliich  there  is  no  Space.  Similarly  at  the  other 
extreme:  it  is  impossible  to  think  of  a  limit  to  tlie  divisi- 
bility of  Space ;  yet  equally  imiwasible  to  ti.ink  of  its  infinilo 
ilivisibility.  And,  without  stating  them,  it  will  be  seen  that  wa 
labour  under  like  impotencics  in  respect  to  Time.  Thus 

we  crmnot  conceive  Space  and  Time  as  entities,  and  me 
equally  disabled  from  con coi ring  (hem  as  either  the  attributce 
of  entities  or  as  non-entities.  We  are  compelled  to  think  ot 
Oiem  as  existing;  and  yet  cannot  bring  them  within  those 
co:iditions  uiider  which  existences  are  represented  in  thought 
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Shall  we  then  take  refuge  in  the  Kantian  doctrine  ?  shall 
we  say  that  Space  and  Time  are  forms  of  the  intellect, — "  d 
priori  laws  or  conditions  of  the  conscious  mind"  ?  To  do  this 
is  to  escape  from  great  difficulties  by  rushing  into  greater. 
ITie  proposition  "i^ith  which  Kant's  philosophy  sets  out, 
▼erbally  intelligible  though  it  is,  cannot  by  any  effort  be 
rendered  into  thought — cannot  be  interpreted  into  an  idea 
properly  so  called,  but  stands  merely  for  a  pseud-idea.  In 

the  first  place,  to  assert  that  Space  and  Time,  as  we  are  con- 
scious of  them,  are  subjective  conditions,  is  by  implication 
to  assert  that  they  are  not  objective  realities :  if  the  Space 
and  Time  present  to  our  minds  belong  to  the  ego,  then  of 
neccessity  they  do  not  belong  to  the  non-ego.  Now  it  is  abso 
lutely  impossible  to  think  this.  The  very  fact  on  which 
Kant  bases  his  hypothesis — namely  that  our  consciousness  of 
Space  and  Time  cannot  be  suppressed — testifies  as  much  ;  for 
that  consciousness  of  Space  and  Time  which  we  cannot  rid 
ourselves  of,  is  the  consciousness  of  them  as  existing  ob- 
jectively. It  is  useless  to  reply  that  such  an  inability  must 
inevitably  result  if  they  are  subjective  forms.  The  question 
here  is — What  does  consciousness  directly  testify  ?  And  the 
direct  testimony  of  consciousness  is,  that  Time  and  Space  are 
not  within  but  without  the  mind ;  and  so  absolutely  independ- 
ent of  it  that  they  cannot  be  conceived  to  become  non-existent 
even  were  the  mind  to  become  non-existent.  Besides 

being  positively  unthinkable  in  what  it  tacitly  denies, 
the  theory  of  Kant  is  equally  unthinkable  in  what  it  openly 
affirms.  It  is  not  simply  that  we  cannot  combine  the  thought 
of  Space  vnXh  the  thought  of  our  own  personality,  and  con- 
template the  one  as  a  property  of  the  other — though  our 
inability  to  do  this  would  prove  the  inconceivableness  of  the 
h}^thesis — but  it  is  that  the  hj'pothesis  carries  in  itself  the 
'pnx)f  of  its  own  inconceivableness.  For  if  Space  and  Time 
are  forms  of  thought,  they  can  never  be  thought  of;  since  it 
is  impossible  for  anything  to  be  at  once  the  foi^i  of  thought 

and  the  matter  of  thought     That  Space  and  Time  are  ob« 
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[ects  of  cmscioiisneaa,  Kant  omptaticaUy  asserts  by  aimna 
tliiit  it  is  impossible  to  sujiprcss  the  coiieciuusoeBa  uf  tlieiu. 
How  then,  if  thi'y  are  ob/'fcia  of  omsciousness,  can  ihoy  nt.  the 
Biinii!  time  be  eoiiditions  of  oonsfiousiitss  ?  If  Space  aiid  Time 
are  tlie  conditions  imder  which  we  think,  then  when  we  think 
of  Splice  and  Time  themsclvcB,  our  thoughts  must  be  uncon- 
iitioued  ;  and  it'  there  can  thus  be  uncondi turned  thoughts, 
what  becomes  of  the  theory  P 

It  roeults  therefore  that  Space  and  Time  are  wholly  in- 
comprehensible. The  immediata  knowledge  whiuh  wo  seem 
to  bttve  of  them,  proves,  when  eajunined,  to  be  total  ignor- 
anee.  While  uiir  belief  in  their  objective  reality  is  in- 
siir  mount  able,  we  are  unable  to  give  any  rational  account 
uf  ii.  And  to  i)o>it  the  ultemative  bolid'  (possible  lo  state 
but  impossible  to  realize)  is  merely  to  multiply  irrational!- 


§  16.  Were  it  not  for  the  necessities  of  the  argument,  it 
would  be  inexcusable  to  occupy  the  reader's  attculion  with 
the  threadbare,  and  yet  uncndcd,  controversy  respecting  the 
divisibility  of  matter.  Jlallcr  is  citlicr  iniinitely  divisible  or 
it  is  not:  no  thiiil  possibility  can  be  named.  Which  of  llie 
alternatives  shall  we  accept  ?  If  we  say  that  Mutter  is  iii- 
linilcly  divisible,  we  commit  oui-selvcs  to  a  supposilioii  not 
rciilizublo  in  tliouj,'!!!.  Wc  can  bisect  and  rc-biscet  a  body, 
and  continually  reiwalinj-  the  act  until  wc  reduce  its  pjrts  to 
a  siv;e  no  longer  physically  di\'isible,  may  then  mentally  con- 
tinue the  process  without  limit.  To  do  ibi.t,  however,  is  n  it 
really  to  conceive  the  intinite  divisibility  of  matter,  but  lo  fuim 
a  R\Tobolie  conception  incapable  of  expansion  into  a  rc:il  one, 
mid  not  admitting  of  other  verification.  Iteully  to  conceive 
the  infinite  divisibility  of  matter,  is  mentally  to  follow  out  the 
divisions  to  infinity  ;  and  to  do  this  would  require  infinite 
time.  On  the  other  band,  to  assort  that  nuitter  is  net 
infinitely  divisible,  ia  to  assert  that  it  is  reducible  lo  ]m:S 
which   no  onceivable   power   can  divide;    iuid  this   vtIjuI 
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•apposition  can  no  more  be  represented  in  thought  than  the 
other.  For  each  of  such  ultunate  parts,  did  they  exist,  must 
have  an  under  and  an  up]xT  surf: ice,  a  ri^lit  and  a  Irft  side, 
like  any  larjTT  fnif^nent.  Now  it  is  impossible  to  im  iy:iiie 
its  sides  so  near  that  no  ])Ia:ie  of  sortion  can  Ih>  conceiveil  Ix'^- 
twcen  them ;  and  however  gn-at  be  the  assumed  force  ol 
cohesion,  it  is  impossible  to  shut  out  the  idua  of  a  ^n-aler 
force  caixible  of  overcoming  it.  So  that  to  human  intelli- 
gence the  one  hyix)thc8i3  is  no  more  aeei'ptable  than  the 
other;  and  yet  the  conclusion  that  one  or  other  must  agree 
with  the  fact,  seems  to  human  intelligence  unavoidable. 

Again,  leaving  this  insoluble  question,  let  us  ask  whether 
substance  has,  in  reality,  anything  like  that  extent  led  solidity 
which  it  presents  to  our  consciousness.  Tlie  iX)rtion  of  spaee 
occupied  by  a  piece  of  metal,  seems  to  eyes  and  tingers  pi^r- 
fectly  filled:  we  |>erceive  a  homogeneous,  insisting  mass, 
without  any  breach  of  continuity.  Shall  we  then  say  that 
Matter  is  as  actually  solid  as  it  appears  r"  Shall  we  say  tliat 
whether  it  consists  of  an  in(init(^ly  divisible  eLnuiit  or  of 
ultimate  units  incapable  of  further  division,  its  parts  are 
ever}'where  in  actual  contact  ?  To  assert  as  much  entangh's 
us  in  insuperable  diiliculties.  AVere  flatter  thus  absolutely 
solid,  it  would  be,  what  it  is  not — absolutely  incompressible  ; 
since  compressibility,  iini)lying  the  nearer  approa'di  of  con- 
stituent parts,  is  not  thinkable  unless  there  is  unoccupied 
space  between  the  parts.  Nor  is  this  all.  It  is  an  estab- 
L'shed  mechanical  truth,  that  if  a  body,  moving  at  a  given 
velocity,  strikes  an  equal  bixly  at  rest  in  sueli  wise  that  the 
two  move  on  together,  their  joint  velocity  will  be  but  half 
tlmt  of  the  striking  body.  Now  it  is  a  Liw  of  which  the 
negation  is  inconceivable,  that  in  passing  from"  any  one 
degree  of  magnitude  to  any  other,  all  intermediate  degiees 
must  bo  passed  through.  Or,  in  the  case  before  us,  a  body 
moving  at  velocity  4,  cannot,  by  collision,  be  reduced  to 
velocity  2,  without  passing  througli  all  velocities  between  4 
and  2.     But  were  Matter  truly  solid — were  its  units  abso 
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lutoly  incompreBsible  and  in  absolute  contact — this  "law  of 
continuity,"  as  it  is  called,  would  bo  broken  in  every  case 
of  ciilliaion.  For  when,  of  two  such  units,  one  moving  at 
velocity  4  strikes  another  at  rest,  the  striking  unit  must  have 
^ts  velocity  4  instantaneously  reduced  to  velocity  2 ;  must 
pass  from  velocity  4  to  velocity  2  without  any  lapse  of  tirao. 
and  without  passing  through  intermediate  velocities ;  must  bo 
moving  with  velocities  4  and  2  ut  the  same  in^itunt,  which  is 
impossiblo. 

The  supposition  that  Matter  is  absolutely  solid  being 
untenable,  there  presents  itself  the  Newtonian  supposition, 
that  it  consists  of  solid  atoms  not  in  contact  but  acting  on 
each  other  by  attractive  and  repulsive  forces,  varying  with 
the  distances.  To  assume  this,  however,  merely  shifts  the 
difficulty :  the  ]iroblem  is  simply  transferred  from  the  aggre- 
gated masses  of  matter  to  these  hypothetical  atoms.  Foi 
granting  tliat  Matter,  as  wo  perceive  it,  is  made  up  of  such  dense 
extended  units  surrounded  by  atmospheres  of  force,  the 
question  still  arises — ^VTiat  is  the  constitution  of  these  anita  ? 
Wo  have  no  alternative  but  to  regard  each  of  them  as  a 
small  piece  of  matter.  Looked  at  through  a  mental  micro- 
scope, each  becomes  a  mass  of  substance  such  as  we  have  just 
been  contemplating.  PIxactly  the  same  inquiries  may  be 
made  respecting  the  parts  of  which  each  atom  consists ;  while 
exactly  the  same  diihculties  stand  in  the  way  of  every  answer. 
And  manifestly,  even  were  the  hj-pothetical  atom  assumed  to 
consist  of  still  minuter  ones,  the  dilHcuIty  would  rc-appcar  at 
the  next  step ;  nor  could  it  be  got  rid  of  even  by  an  infinite 
■cries  of  such  assumptions. 

Boscovich'a  conception  yet  remains  to  us.  Seeing  that 
Matter  could  not,  as  Leibuitz  suggested,  be  comjwsed  of  uu- 
eslended  monada  (since  the  juxta-position  of  an  intiuity  of 
points  having  no  extension,  could  not  produce  that  extension 
which  matter  possesses)  ;  and  perceiving  objections  to  the 
view  entertained  by  Newton ;  Boscovich  proposed  an  inter- 
mediate  theory,  uniting,  m  he  considered,  the  advantages  oi 
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both  and  avoidinj;  their  difficulties.  Hia  theory  is,  thut  the 
conatituenta  of  JIatter  are  centrea  of  force — pi)iiits  without 
dimensions,  which  attract  and  repel  each  other  in  suchwise  as 
to  be  kept  at  specific  distances  apart.  And  hu  arj^ues,  raa- 
thematicuUy,  that  the  forces  possessed  by-eueh  centres  might 
TO  vary  with  the  distances,  that  under  given  conditions  the 
centres  would  remain  in  stable  equilibrium  with  definite 
■nterspuces :  and  yet,  under  other  conditions,  n-ould  maintaic 
larger  or  smaller  interspaces.  This  speculation  however, 
ingeniously  as  it  is  elaborated,  and  eluding  though  it  does 
various  dilGuuItics,  posits  a  propasition  which  cannot  by  any 
effort  bo  represented  in  thought :  it  escapes  all  the  inconceiv- 
abilities above  indicated,  by  merging  them  in  the  ono 
inconceivability  with  whicli  it  sets  out.  A  centre  of  force 
absolutely  without  extension  is  unthinkiiblc :  answering  to 
these  words  we  can  form  nothing  more  than  a  symbolic  con- 
ception of  the  illegitimate  order.  The  idea  of  resistance 
cannot  be  separated  in  thought  from  the  idea  of  an  extended 
body  which  offers  resistance.  To  suppose  that,  central  forces 
can  reside  in  points  not  infinileainialh'  email  but  occupying 
no  space  whatever — points  having  position  only,  with  nothiiig 
to  mark  their  position — points  in  no  respect  distinguishable 
from  the  surrounding  points  that  are  not  centres  of  force ; — to 
suppose  this,  is  utterly  beyond  human  power. 

Here  it  m!iy  po&^ibly  be  said,  that  though  all  hypotheses 
respecting  the  constitution  of  M^itler  commit  us  to  inconceiv- 
able conclusions  when  logically  developed,  yet  we  have 
reason  to  think  that  one  of  them  corrosimnds  with  the  fact. 
Though  the  conception  of  ilatter  as  consisting  of  dense  indi- 
visible units,  is  symbolic  and  incapable  of  being  completely 
thought  out,  it  may  yet  be  supposed  to  fiud  indirect  verilira- 
tion  in  the  trutlis  of  chemistry.  These,  it  is  argued,  neccssi- 
•ate  the  belief  that  Matter  consists  of  particles  of  specifiu 
weights,  and  therefore  of  specific  sizes.  The  general  law  of 
definite  proportions  seems  impossible  on  any  other  condition 
than  the  existence  of  ultimate  atoms ;  and  though  the  com- 
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billing  wcigbta  of  the  respectirc  elements  are  tcnrnd  by 
tlietnisU  tlicir  "  cquivnlenta,"  for  iho  purpose  of  aTOidlng  ■ 
r^ucstiunultlo  assumption, we  are  unablo  to  think  of  tlie  combina- 
lioii  of  such  (icHnite  weights,  without  supixising  it  to  tiiku 
pUce  between  dfiiiiite  numbers  of  definite  particiea.  Am! 
thus  it  wouhl  a])jieur  thut  the  Kt'wtoninn  view  is  nt  any  nilp 
prcferjihle  to  ihat  of  iiosco^-ich.  A   diseiple    of   llosco- 

vifli,  however,  may  reply  that  his  muster's  theory  is  iu- 
volved  in  that  of  Newton;  and  cunnot  indeed  he  escopt'd. 
"  \\'hat,"  he  may  ask,  "  is  it  that  holds  together  the  parts 
of  these  ullimalc  atoms?"  "A  cohesive  forec,"  his  oppo- 
nL'nt  niu,st  answer.  "And  what,"  he  may  continue,  "  is  il 
thut  lioMa  together  the  parts  of  any  fragments  into 
which,  liy  euffieient  force,  an  ultimate  atom  might  be 
bniken!"'  Ajrain  the  answer  must  be — a  cohosivs  force. 
"  And  what,"  he  may  still  ask,  "  if  the  ulliinato  atnm  were, 
as  we  can  imagine  il  To  be,  icduecd  to  pails  as  small  in  pro- 
piirliiin  to  it,  as  il  is  in  prnpoilion  to  a  tangihle  mass  of 
matter— what  must  give  eaeh  part  the  ahililv  lo  sustain  itsiti', 
and  lo  occupy  spate?  "  Still  there  is  no  answer  bal — a  cuhe- 
sive  fL.rce.     Carry  the  pioeesrj  in  thought  as  far  as  we  may, 
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§  17.  A  hotly  ini|>clled  l.y  the  hand  is  eh'aily  pencived  to 
move,  and  to  move  in  a  detinite  diruelion  :  th,>iv  scims  at  first 
sight  no  iKwsihililyof  doubtiag  that  its  motion  is  real,  or  lliat 
it  is  towards  a  given  point.  Vet  it  is  easy  to  show  tlnit  wo 
not  only  may  bo,  but  usually  are,  quite  wrong  in  both  thene 
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judgments.  Here,  for  instance,  is  a  ship  which,  for  simpli- 
city's sake,  we  will  suppose  to  be  anchored  at  the  equatof 
with  her  head  to  the  West.  When  the  captain  walks  from 
Btcm  to  stem,  in  what  direction  does  he  move  ?  East  is  the 
obvious  answer — an  answer  which  for  the  moment  may  past 
without  criticism.  But  now  the  anchor  is  heaved,  and  the 
vessel  sails  to  the  West  with  a  velocity  equal  to  that  at  wliich 
the  captain  walks.  In  what  direction  does  he  now  move 
when  he  goes  from  stem  to  stem  ?  You  cannot  say  East,  for 
the  vessel  is  carrying  him  as  fast  towards  the  West  as  ho 
vralks  to  the  East ;  and  you  cannot  say  West  for  the  converse 
reason.  In  respect  to  surroimding  space  he  is  stationary ; 
though  to  all  on  board  the  ship  he  seems  to  be  moving.  But 
now  are  we  quite  sure  of  this  conclusion? — Is  he  really  station- 
ary P  When  we  take  into  account  the  Earth's  motion  round 
its  axis,  we  find  that  instead  of  being  stationary  ho  is  travel- 
ling at  the  rate  of  1000  miles  per  hour  to  the  East ;  so  that 
neither  the  perception  of  one  who  looks  at  him,  nor  the  infer- 
ence of  one  who  allows  foi  the  ship's  motion,  is  anything  like 
the  truth.  Nor  indeed,  on  further  consideration,  shall  we  find 
this  revised  conclusion  to  be  much  better.  For  we  have  for- 
gotten to  allow  for  the  Earth's  motion  in  its  orbit.  This 
being  some  68,000  miles  per  hour,  it  follows  that,  assuming 
the  time  to  be  midday,  he  is  moving,  not  at  the  rate  of  1000 
miles  per  hour  to  the  East,  but  at  the  rate  of  67,000  miles  per 
hour  to  the  West.  Nay,  not  even  now  have  we  discovered 
the  true  rate  and  the  true  direction  of  his  movement.  With 
the  Earth's  progress  in  its  orbit,  we  have  to  join  that  of  the 
whole  Solar  system  towards  the  constellation  Hercules ;  and 
when  we  do  this,  we  perceive  that  he  is  moving  neither  East 
nor  West,  but  in  a  line  inclined  to  the  plane  of  the  Ecliptic, 
and  at  a  velocity  greater  or  less  'according  to  the  time  of  the 
year)  than  that  above  named.  To  which  let  us  add,  that 
were  the  dynamic  arrangements  of  our  sidereal  system  fully 
known  to  us,  we  should  probably  discover  the  direction  and 
rate  of  his  actual  movement  to  differ  considerably  even  from 
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these.  How  illusive  are  our  idcaa  of  Motion,  is  thua  mi 

BufJidently  manil'eat.  That  which  seems  mo%"iag  proves  to  be 
stafionary  ;  that  which  acoms  stationary  proves  to  be  moi,-ing; 

while  that  which  we  conclude  to  be  going  rapidly  in  one 
direction,  turns  out  to  be  going  much  more  rapidly  in  the 
opIHiaite  direction.  And  so  we  are  taught  thut  what  we  are 
30U3ciou3  of  is  not  the  real  motion  of  any  object,  either  in  its 
rate  or  dircctiot ;  but  merely  ita  motion  aa  measured  from  an 
assigned  position— either  the  position  we  oursolvea  occupy  or 
some  other.  Yet  in  this  very  process  of  concluding  that  the 
motions  we  perccivo  are  not  the  real  motions,  we  tacitly 
assume  that  tlierc  are  real  motions.  In  revising  our  succchm- 
ive  judgments  eoiieeming  a  body's  course  or  velocity,  we  take 
for  granted  tluit  there  is  an  actual  course  and  an  actual 
velocity — we  take  for  granted  that  there  are  fixed  points  in 
space  with  rcsjjcct  to  which  all  motions  are  absolute ;  and  wo 
find  it  impossible  to  rid  oui-sclves  of  this  idea.  Nevertheless, 
absolute  motion  cannot  even  be  imagined,  much  less  known. 
Motion  as  taking  place  apart  from  tliose  limilutions  of  s;'a<.o 
which  we  habitually  associate  with  it,  is  totally  unthinkable. 
For  motion  is  change  of  place  ;  but  in  unlimited  space,  cliaiiKf 
of  place  is  inconceivable,  becauae  place  itself  is  ineoueeivahle. 
I'laee  can  be  conceived  only  by  reference  to  other  places;  anil 
in  the  absence  of  objects  dispersed  through  space,  a  place 
could  be  conceived  only  in  relalion  to  the  limits  of  space; 
whence  it  follows  that  in  unlimited  space,  place  cannot  be 
conceived — all  places  must  bo  equidistimt  frfim  boundaries 
that  do  not  exist.  Thus  while  wc  are  obliged  to  think  ihut 
there  is  an  absolute  motion,  we  find  atwolutc  motion  iiic'>m- 
prehcnsible. 

Another  insuperable  difflcully  presents  itself  wlie7i  wu 
contemplate  the  transfer  of  ^lo'.icm.  llabit  blinds  us  to  llio 
marvelousnes.?  of  this  phenomenon.  J'aniiliar  with  4he  liiet 
from  childhood,  we  see  nothing  remarkable  in  the  ability  of  u 
moving  thing  to  generate  movement  in  a  thing  that  ia 
Btationury.     It  is,  however,  impossible  to  understand  it.     Id 
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wliat  respect  does  a  body  after  impact  differ  from  itself  before 
uitpact  ?     What  is  this  added  to  it  which  does  not  sensibly 
aifect   any   of  its   proj)erties  and  yet  enables  it  to  traverse 
space  P     Here  is  an  object  at  rest  and  here  is  the  same  object 
moving.     In  the  one  state  it  has  no  tendency  to  chan<2^e  its 
place ;  but  in  the  other  it  is  obliged  at  each  instant  to  assume 
a  new  position.     What  is  it  which  will  for  ever  go  on  pro- 
ducing this  effect  without  being  exhausted  ?  and  how  does  it 
dwell  in  the  object?     The  motion  you  say  has  been  com- 
municated.    But   how  ?  —  What  has   been   communicated  P 
The  striking  body  has  not  transferred  a  t/iinff  to  the  body 
struck ;  and  it  is  equally  out  of  the  question  to  say  that  it 
has  transferred  an  attribute.     What  then  has  it  transferred  ? 
Once  more  there  is  the  old  puzzle  concerning  the  connexion 
between  Motion  and  Rest.     We  daily   witness  the  gradual 
retardation  and  final  stoppage  of  things  projected  from  the 
hand  or  otherwise  impelled  ;    and  we  equally  often  witness 
the  change  from  Rest  to  Motion  produced  by  the  application 
of  force.     But  truly  to  represent  these  transitions  in  thought, 
we  find  impossible.     For  a  breach  of  the  law  of  continuity 
seems  necessarily  involved ;  and  yet  no  breach  of  it  is  con- 
ceivable.    A  body  travelling  at  a  given  velocity  cannot  be 
brought  to  a  state  of  rest,  or  no  velocity,  without  passing 
through  all  intermediate  velocities.     At  first  sight  nothing 
seems  easier  than  to  imagine  it  doing  this.     It  is  quite  possi- 
ble  to  think  of  its   motion  as  diminishing  insensibly  until 
it  becomes  infinitesimal ;    and  many  will  think  equally  {K>ssi* 
ble   to    pass    in   thought   from    infinitesimal   motion   to  no 
motion.     But  this  is   an  error.     Mentally   follow   out  the 
decreasing   velocity   as   long   as  you   please,  and  there  still 
remains  some  velocity.     Halve  and  again  halve  the  rate  of 
movement  for  ever,  yet  movement  still  exists  ;  and  the  small- 
est  movement   is  separated  by  an  impassable  gap  from  no 
movement.      As  something,   however   minute,   is   infinitely 
great  in  comparison  with  no  tiling ;  so  is  even  the  least  con- 
oeiTable  motion^   infinite  as  compared  with   rest.  Th« 


i;hor  wlicn  considore^l  in  connexion   with   S[i; 

.ousidiTvd  ill  coiint-sioii  with  MuIUt,  nor  ivl 
i[L  coimexion  with  liest,  do  we  iiiid  that  Hotioi 
izuble.      All  eflbrto  to  understand   ita    eseen 

but  bring   us  to  altcmatiTe   impoesibillties 


lifting  a  chair,  iho  force  exerted  we  n-gard 
liiit  anUgoniatJc   fcrco  callod  the  weight  ot  I 

we  caiinut  think  of  these  as  t-qiiul  without  tliii 
1  us  like  in  kind;  since  eqiiulily  is  coaceivnhle  oi 
inga  that  are  connatural.  The  axiom  that  acti 
n  are  equal  and  in  opposite  directions,  commor 

by  this  very  instance  of  muscular  effort  vm 
mot  be  mentally  realized  on  any  other  conditic 
riwise,  it  ia  incredible  that  the  force  as  existing 
rally  I'csemblos  the  force  as  present  to  our  mint 

needs  to  point  out  that  the  woifjht  of  the  cha 

us  rariouB  feeling;*  according  as  we  support  it  by 
^r,  or  the  whole  hand,  or  the  leg ;  and  hen 
at  as  it  cannot  be  like  all  these  sensations  there 

o  believe  it  like  ri\j-.     It  suffices  to  rcmiirk  th 

rcc  aa  known  to  us  is  an  affection  of  consciousne: 
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jibility  to  resist:  abstract  its  resistance  and  there  remaiub 
nothing  but  empty  extension.  Yet,  on  the  other  hand,  resist- 
ance is  equally  unthinkable  apart  from  Matter — apart  from 
something  extended.  Not  only,  as  pointed  out  some  pages 
back,  are  centres  of  force  devoid  of  extension  unimaginable  ; 
but,  as  an  inevitable  corollary,  we  cannot  imagine  either 
extended  or  unextended  centres  of  force  to  attract  and  repel 
ether  euch  centres  at  a  distance,  without  the  intermediation 
of  some  kind  of  matter.  We  have  here  to  remark,  what 
could  not  without  anticipation  be  remarked  when  treating  of 
Matter,  that  the  hypothesis  of  Newton,  equally  with  that  of 
Boscovich,  is  open  to  ihe  charge  that  it  supposes  one  thing  to 
act  upon  another  thn»ugh  a  space  which  is  absolutely  empty 
— a  supposition  which  cannot  be  represented  in  thought. 
This  charge  is  indeed  met  by  the  introduction  of  a  hypotheti- 
cal fluid  existing  between  the  atoms  or  centres.  But  the 
problem  is  not  thus  solved :  it  is  simply  shifted,  and  re-appears 
when  the  constitution  of  this  fluid  is  inquired  into.  How 

impossible  it  is  to  elude  the  diflSculty  presented  by  the  transfei 
of  Force  through  space,  is  best  seen  in  the  case  of  astronomical 
forces.  The  Sun  acts  upon  us  in  such  way  as  to  produce  the 
sensations  of  light  and  heat;  and  we  have  ascertained  that 
between  the  cause  as  existing  in  the  Sim,  and  the  efiect  as 
experienced  on  the  Earth,  a  lapse  of  about  eight  minutes 
occurs :  whence  imavoidably  result  in  us,  the  conceptions  of 
both  a  force  and  a  motion.  So  that  for  the  assimiption  of  a 
luminiferous  ether,  there  is  the  defence,  not  only  that  the 
exercise  of  force  through  95,000,000  of  miles  of  absolute 
vacuum  is  inconceivable,  but  also  that  it  is  impossible  to  con- 
ceive motion  in  the  absence  of  something  moved.  Similarly 
in  the  case  of  gravitation.  Newton  described  himself  as 
unable  to  think  that  the  attraction  of  one  body  for  another  at 
a  distance,  could  be  exerted  in  the  absence  of  an  intervening 
medium.  But  now  let  us  ask  how  much  the  forwarder  we 
are  if  an  intervening  medium  be  assumed.  This  ether  whose 
vndulations  according  to  the  received  hypothesis  constitute 
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heat  and  ligbt,  and  which  is  the  vRhicle  of  graritation — how 
ie  it  constituted  P  We  must  regard  it,  in  the  way  that  phy- 
sicists do  regard  it,  aa  composed  of  atoms  which  attract  and 
repel  each  other — infinitesimal  it  may  he  in  comparison  witk 
those  of  ordinary  matter,  but  still  atoms.  And  remembering 
that  this  ether  is  imponderable,  we  are  obliged  to  conclude 
that  the  ratio  between  the  interspaces  of  these  atoma  and  the 
atoms  themselves,  is  incommonsurably  greater  than  the  like 
ratio  in  ponderable  matter  ;  else  the  densities  could  not  he 
incommensurable.  Instead  then  of  a  direct  action  by  the  Sun 
upon  the  Earth  without  anything  intervening,  we  have  to 
conceive  the  Sun's  action  propagated  through  a  medium 
whose  molecules  are  probably  as  small  relatively  to  their  inter- 
spaces as  are  the  Sun  and  Earth  compared  with  the  space 
between  them :  we  have  to  conceive  these  infinitesimal  mole- 
cules acting  on  each  other  through  absolutely  vacant  spaces 
which  arc  immense  in  comparison  with  iheir  own  dimensions. 
How  is  this  conception  easier  than  tlie  other  ?  We  still  have 
mentally  to  represent  a  body  as  acting  where  it  is  not,  and  in 
the  absence  of  anything  by  which  its  action  may  be  transfer- 
red ;  and  what  matters  it  whether  this  takes  place  on  a  large 
or  a  small  scale  P  We  see  therefore  that  the  exercise  of 

Force  is  altogether  unintelligible.  We  cannot  imagine  it 
except  through  the  instrumentality  of  something  having 
extension ;  and  yet  when  we  have  assumed  this  something, 
we  find  the  perplexity  is  not  got  rid  of  but  only  postponed. 
We  are  obliged  to  conclude  that  matter,  whether  ponderable 
or  imponderable,  and  whether  aggregated  or  in  its  hypotheti  ■ 
cal  units,  acts  upon  matter  through  absolutely  vacant  space  ; 
and  yet  this  conclusion  is  positively  unthinkable. 

Yet  another  difficulty  of  conception,  converse  in  nature 
but  equally  insurmountable,  must  be  added.  If,  on  the 
one  hand,  we  cannot  in  thought  see  matter  acting  upon 
matter  through  a  vast  interval  of  space  which  is  absolutely 
void;  on  the  other  hand,  that  the  gravitation  of  one  particin 
of  matter  towards  anotlier,  and  towards  all  others,  shonld 
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be  absolutely  the  same  whether  the  interveniiig  space  is 
filled  with  matter  or  not,  is  incomprehensible.  I  lift  from 
the  ground,  and  continue  to  hold,  a  pound  weight.  Now 
into  the  vacancy  between  it  and  the  ground,  is  in- 
troduced a  mass  of  matter  of  any  kind  whatever,  in  any 
state  whatever — ^hot  or  cold,  liquid  or  solid,  transparent  or 
opaque,  light  or  dense ;  and  the  gravitation  of  the  weight 
is  entirely  .unaffected.  The  whole  Earth,  as  well  as  each 
individual  of  the  infinity  of  particles  composing  the 
Earth,  acts  on  the  pound  in  absolutely  the  same  way, 
whatever  intervenes,  or  if  nothing  intervenes.  Through 
eight  thousand  miles  of  the  Earth's  substance,  each  mole- 
cule at  the  antipodes  affects  each  molecule  of  the  weight 
I  hold,  in  utter  indifference  to  the  fulness  or  emptiness 
of  the  space  between  them.  So  that  each  portion  of  matter 
in  its  dealings  with  remote  portions,  treats  all  intervening 
portions  as  though  they  did  not  exist ;  and  yet,  at  the  same 
time  it  recognizes  their  existence  with  scrupulous  exactness 
in  its  direct  dealings  with  them.  We  have  to  regard  gravi- 
tation as  a  force  to  which  everything  in  the  Universe  is 
at  once  perfectly  opaque  in  respect  of  itself  and  perfectly 
transparent  in  respect  of  other  things. 

While  then  it  is  impossible  to  form  any  idea  of  Force 
in  itself,  it  ia  equally  impossible  to  comprehend  its  mode 
of  exercise. 

iS  19.  Turning  now  from  the  outer  to  the  inner  woild,  let 
us  contemplate,  not  the  agencies  to  which  we  ascribe  our 
subjective  modifications,  but  the  subjective  modifications 
themselves.  These  constitute  a  series.  Difficult  as  we  find 
it  distinctly  to  separate  and  individualize  them,  it  is  neverthe- 
less beyond  question  that  our  states  of  consciousness  occur  in 
succession. 

Is  this  chain  of  states  of  consciousness  infinite  or  finite  ? 
We  cannot  say  infinite ;  not  only  because  we  have  indirectly 
reached  the  conclusion  that  there  was  a  period  when  it  conv 
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ir.uni'&il,  but  nhn  l)pcauae  all  iufinily  ia  inconceirablo  —  an 
iiifirute  8cric3  intluded.  We  cannot  wiy  finite  ;  for  we  Kave 
no  knuwleilge  of  cither  of  its  ends.  Go  back  in  memory  as 
fur  us  we  miiy,  wo  are  wholly  unable  to  identify  our  first 
Blatpa  of  cou^cLousnesa :  the  perspective  of  our  thinigiils 
vanish<:a  in  a  dim  obscurity  where  we  can  make  out  uothinjr- 
Simihirly  ut  the  othor  extreme.  We  have  no  immediate 
knosviedge  of  a  tcnnination  to  tlie  series  at  a  futuee  lime  ;  and 
wc  cannot  rcaily  lay  hold  of  thut  temporary  Itrmination'of 
the  Bcrioa  roauhed  at  the  present  moment.  For  the  slate  of 
conseiousncss  recognized  by  us  as  our  last,  is  not  truly  our 
last.  That  any  mental  affection  may  be  contemplated  as  one 
of  ihc  eerie',  it  must  be  remembered — rcjiresmted  in  thought, 
[Kit  prrsenled.  The  truly  last  state  of  consciousneBB  ia  that 
wiiicli  is  pushing  in  the  ver}'  act  of  contemplating  a  state 
just  past — that  iu  which  we  are  thinking  of  the  one  before  as 
the  last.  So  that  the  proximate  end  of  the  chain  eludes  us, 
as  well  aa  the  remote  end, 

"  ISut,"  it  may  be  said,  "  though  we  cannot  directly  knrne 
consciousness  to  be  tinite  in  duration,  bt^ause  neither  of  its 
liitiits  can  bo  actually  reached  ;  yet  wo  can  vcr\-  well  coiiaiir 
it  to  !)c  ao."  Ko  :  nol  even  this  is  true.  In  ihe  first  piano, 
we  cannot  ruiiceive  the  terminations  of  that  consciousncs-! 
wliich  alone  we  really  know — our  own — any  more  than  wc 
can  /M/-ceive  its  terminations.  For  in  truth  the  two  acis  are 
here  (me.  In  cither  caae  such  termiiiationa  must  be,  as  above 
said,  not  presented  in  thought,  but  represented  ;  and  they 
must  be  represented  as  in  the  act  of  occurring.  Now  to 
rejiroscnt  the  tcnnination  of  coneeiouancss  as  occurring 
III  oursilves,  is  to  think  of  ourselves  aa  contemjihiting  the 
cesfiation  of  the  last  stale  of  consciousness;  and  this  inipbis 
a  supposed  continuance  of  coiiwiousnesa  after  its  last 
Blate,  which  is  absunl.  In  the  second  place,  if  wc  rcgaul 
the  matter  objei-tivcly  —  if  wi  study  the  phcnimiena  us 
occurring  in  others,  or  in  the  absli'act,  wc  are  equally  foiled, 
donsciousness  implies  perpetual   change   and    the  perpetual 
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establishment  of  relations  between  its  successive  phases.  'J'o 
be  known  at  all,  any  mental  affection  must  be  known  as  such  or 
such — as  like  these  foregoing  ones  or  unlike  those  :  if  it  is  not 
thought  of  in  connexion  with  others — not  distinguislied  or 
identified  by  comparison  with  others,  it  is  not  recognized— ia 
not  a  state  of  consciousness  at  all.  A  last  state  of  conscious- 
0088,  then,  like  any  other,  can  exist  only  through  a  percep- 
tion of  its  relations  to  previous  states.  But  such  perception  of 
its  relations  must  constitute  a  state  later  than  the  last,  which 
is  a  contradiction.  Or  to  put  the  difficulty  in  another  form  : — 
If  ceaseless  change  of  state  is  the  condition  on  which  alone 
consciousness  exists,  then  when  tlie  supposed  last  state 
has  been  reached  by  the  completion  of  the  preceding  chiinge, 
change  has  ceased  ;  therefore  consciousness  has  ceased  ;  there- 
fore the  8up|X)scd  last  state  is  not  a  state  of  consciousness  at 
all ;  therefore  there  can  be  no  last  state  of  consciousness.  In 
short,  the  perplexity  is  like  that  presented  by  the  relations  of 
Motion  and  Rest.  As  we  found  it  was  impossible  really  to 
conceive  Rest  becoming  Motion  or  Motion  becoming  Rest ;  so 
here  we  find  it  is  impossible  really  to  conceive  either  the 
beginning  or  the  ending  of  those  changes  which  constitute 
con8ci:)U8ne8s. 

Hence,  while  we  are  unable  either  to  believe  or  to  conceive 
that  the  duration  of  consciousness  is  infinite,  we  are  equally 
unable  either  to  know  it  as  finite,  or  to  conceive  it  as  finite. 

§  20.  Nor  do  we  meet  with  any  greater  success  when,  in- 
stead of  the  extent  of  consciousness,  we  consider  its  substance. 
The  question — "What  is  this  that  thinks  ?  admits  of  no  better 
solution  than  the  question  to  wliich  we  have  just  found  none 
but  inconceivable  answers. 

The  existence  of  each  individual  as  kno^^^l  to  himself,  hai 
been  alwaj'^s  held  by  mankind  at  large,  the  most  incontro- 
rertible  of  truths  To  say — "  I  am  as  sure  of  it  as  I  am  sure 
that  I  exist,"  is,  in  common  speech,  the  most  emphatic  ex- 
pression of  certainty.     And  this  fact  of  personal  existence, 
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lealified  fo  by  the  universal  conseiousneM  of  men,  hw  boen 
mafic  the  basis  of  sundry  philostipbics  ;  whence  may  be  drawn 
tbe  inference,  that  it  is  held  by  tliiokera,  as  well  as  by  the 
vulgar,  to  be  beyond  all  facta  unquestionable. 

lielief  in  tlit  loaUty  ol'  self,  is,  indeed,  a  belief  which  no 
]i3"pothcsifl  eiiiihlcM  ua  to  escape.  What  shall  we  say  of  these 
successivG  impressions  and  ideas  which  conatituto  conscious- 
ness ?  Shall  wc  say  that  they  arc  the  affections  of  somethings 
called  mind,  wliiib,  as  being  the  subject  of  tliem,  is  the  real 
ego  ?  If  we  say  thU,  we  marufeatly  imply  that  the  ego  is  an 
Entity.  iShuU  wc  assert  that  these  impressions  and  ideas  arc  not 
the  mere  superficial  chan(^  wrought  on  eoroe  thinking  sub* 
Blaiiee,  but  ai'o  themselves  the  \"ery  body  of  this  eubstunec — 
are  tjcvomlly  llie  modified  forma  which  it  from  moment  lo 
moment  assumes  ?  This  b^'pothesis,  equally  with  the  fore- 
going, implies  that  the  individual  exists  as  ii  permanent  and 
distinct  bt'ing  ;  since  modifications  nccessatily  involve  some- 
thing modified.  Shall  we  then  betake  ourselves  to  the  sceptic's 
pasilion,  and  argue  that  we  know  nothing  more  than  our  im- 
pressions and  ideas  themselves — that  these  arc  to  us  the  only 
existences  ;  and  that  the  personality  said  to  underlie  fliem  is  a 
mere  fiction  ?  "We  do  not  even  thus  escnjie  ;  since  tliis  pro- 
position, verbally  intelligible  but  really  imthinkabjo,  itself 
makes  the  assumption  which  it  pi'ofesses  to  repudiate.  Ffir 
how  can  consciousness  be  wholly  resolved  into  impn'ssioiis  and 
ideas,  when  an  impression  of  necessity  implies  somclliing  im- 
pressed ?  Or  again,  how  can  the  sceptic  who  baa  docomposi'd 
liis  consciousness  into  impressions  and  ideas  espl'iin  the  t'uct 
(iiat  he  considers  them  as  his  impress  sad  1  as  ? 
onee  more,  if,  as  he  must,  lie  admits  that  he  has  an  j  s 
'if  his  personal  existence,  what  warrant  a  ho  si  o  fo 
j^eling  this  impression  as  unreal  while  ho  s    11  1      o  1 

iiiipressions  as  real  !■'     Unless  he  can  gives       fa  s 

to  these  queries,  whieli  he  cannot,  he  m  n  1       1 

elusions;  and  must  admit  the  reality  of  le    nl      1  al  I 

But  now,  luiavoidabic  as  is  this  beliol^  s  abbsl  4    1  o     I 
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it  is  not  only  by  the  assent  of  maukind  at  large,  endorsed  by 
divew  puilosophers,  but  by  the  suicide  of  the  sceptical  argu- 
ment— it  is  yet  a  belief  admitting  of  no  justification  by  reason : 
nay,  indeed,  it  is  a  belief  which  reason,  when  pressed  for  a 
distinct  answer,  rejects.     One  of  the  most  recent  writers  who 
has  touched  upon  this  question — Mr  Mansel — docs  indeed 
contend  that  in  the  consciousness  of  self,  we  have  a  piece  of 
real    knowledge.     The   validity  of  immediate  intuition   ho 
holds   in   this   case   unquestionable  :    remarking   that    "  let 
system-makers  say  what  they  will,  the  imsophisticated  sense 
of  mankind  refuses  to  acknowledge  that  mind  is  but  a  bundle 
of  states  of  consciousness,  as  matter  is  (possibly)  a  bundle  of 
sensible  qualities."     On  which  position  the  obWous  comment 
Is,  that  it  does  not  seem  altogether  a  consistent  one  for  a 
Kantist,  who  pays  but  small  respect  to  "  the  unsophisticated 
sense  of  mankind"  when  it  testifies  to  the  objectivity  of  space. 
Passing  over  this,  however,  it  may  readily  be  shown  that  a 
cognition  of  self,  properly  so  called,  is  absolutely  negatived 
by  the  laws  of  thought.     The  fundamental  condition  to  all 
consciousness,  emphatically  insisted  u])on  by  Mr  Mansel  in 
common  with  Sir  William  Ilamilton  and  others,  is  the  anti- 
thesis of  subject  and  object.     And  on  tliis  **  primitive  dualism 
of  consciousness,"  "  from  which  the  explanations  of  philosophy 
must  take  their  start,"  Mr  Mansel  founds  his  refutation  of  the 
German  absolutists.     But  now,  what  is  the  coroUarv  from  this 
doctrine,  as  bearing  on  the  consciousness  of  self?    The  mental 
act  in  which  self  is  known,  implies,  like  every  other  mental 
act,  a  perceiving  subject  and  a  perceived  object.     If,  then,  the 
object  perceived  is  self,  what  is  the  subject  that  perceives  ?  or 
if  it  is  the  true  self  which  thinks,  what  other  self  can  it  be 
tliat  is  thought  of?     Clearly,  a  true  cognition  of  self  im plies 
a  state  in  wliich  the  knowin^j:  and  the  known  am  one — in 
uLich  subject  and  object  are  identified  ;  and  tliis  Mr  !Mansel 
rightly  holds  to  be  the  annihilation  of  both. 

So  that  the  personality  of  which  each  is  conscious,  and  of 
ubich  the  existence  is  to  each  a  fact  beyond  all  others  the  mosi 


111,.!,  Luiiuui,  IX!  uomprencndi'd.     After  no  ninttt 

:i  prof^ircsa  in  tlio  colligation  of  facts  and  tlie  (.'MliI 

r  u'riiiTulixaliDiis  ever  wider  and  nidiT — .-tftor  tii 

limited  and  derivative  truths  in  truths  that  ar 

deeper  has  been  carried  no  matter  how  far  ;  th 
illruthremainaasinuch  beyond  reach  as  ever.  Th 
1  <it'  ihiit  whieh  is  cxplieiible,  dues  but  bring  ou 
■r  elearncM  tho  inoxiilicublencss  of  that  which  re 
iid.  Alike  in  the  external  and  the  ml«mal  worlds 
9<:iencc  sees  himself  in  the  midtit  of  pcrpetuiil  change 
u  can  discover  neither  the  beginning  nor  the  end 

back  the  evolution  of  things,  lie  allows  himself  U 
liu  hypothesis  that  the  [Juiverse  once  existed  in  i 
•in,  he  liuds  it  utterly  impossible  to  conceive  hu« 

Lo  be  so;  and  equally,  if  be  spet^ulates  on  tbt 
I'an  assign  no  limit  to  the  grand  auccessiiiu  of  phe- 
^'lt  unfolding  thcunselvev  before  him.  In  liki 
he  looks  inward,  be  perceives  that  both  ends  of  the 

tunaeiousneas   are  beyond    his   grasp ;    nay,  even 

;iii\ver  to  think  of  us  having  existed  or  as  existing 
(-i>nie.  When,  aguiu,  be  tiu'nii  from  the  succession  oJ 
1,  external  or  internal,  to  their  intrinsic  nature,  he 
inch  at  fjiult.     SupjKising  him  in  every  case  able  to 

iLpIM'arances,  properties,  and  movements  of  tbinr« 
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their  Aubstanco  and  genesis.  In  all  directions  his  investiga- 
tions eventually  bring  him  face  to  face  with  an  insoluble 
enigma;  and  he  ever  more  clearly  perceives  it  to  be  an  insoluble 
enigma.  He  learns  at  once  the  greatness  and  the  littleness  of 
the  human  intellect — ^its  power  in  dealing  with  all  that  comes 
within  the  range  of  experience ;  its  impotence  in  dealing 
with  all  that  transcends  experience.  He  realizes  with  a 
special  vividness  the  utter  incomprehensiUcncss  of  the  simplest 
fact,  considered  in  itself.  He,  more  than  any  other,  truly 
kiw»r^  that  in  its  ultimate  essence  nothing  can  bo  ioiown. 


\ 


I 


OHAriEK  IV. 
TUE  iTi;i,.\TiviTr  or  ai.i,  knowledge. 

g  2"J.  TiiK  same  conclusion  is  thus  arrived  at,  from  wliioli- 
6VCT  point  VL'  scl  out.  If,  respc^'inf^  the  origin  and  nature 
of  things,  wc  make  some  assumption,  we  find  that  through  an 
incxorublc  logic  it  inevitably  commils  us  to  alternative  inipoe- 
sibililics  of  lhouf;lit ;  and  this  holds  true  of  every  ossumplion 
thut  can  be  iniufiincd.  If,  contrariwise,  ne  muko  no  a»unip 
tion,  but  set  out  from  the  sensible  pi-operlies  of  survoundiiiy 
ebjct'ls,  and,  ascerlaining  their  special  laws  of  d  open  den  ee,  go 
on  to  merge  tlicse  in  laws  moi-c  and  more  general,  UTiti!  we 
biing  them  ull  under  seme  most  general  laws ;  wc  still  find  our- 
Belv(«  as  far  as  ever  from  knowing  what  it  is  which  maniiestM 
these  properties  to  us:  clearly  as  we  seem  to  know  it,  our 
u])l)arent  knowledgi>  proics  on  exuininaiion  to  be  utterly  irre- 
eoncilablc  wilh  itself  Ultimate  religious  ideas  and  ultimate 
seicntihc  ideas,  alike  luni  out  to  be  merely  eynibols  of  the 
actual,  not  cognitions  of  it. 

The  conviction,  mi  reached,  that  human  intelligence  is 
incapable  of  absolute  knowledge,  is  one  that  has  been  slowly 
giiining  ground  as  civiliz  tion  has  advanced.  Kaeh  new 
uiifologieal  theoiy,  ironi  linie  to  time  pi(>p()undid  in  lieu  of 
previous  ones  t-liown  lo  be  untenable,  has  been  lollowcd  by  a. 
new  criticism  leading  (o  a  now  scepticism.  All  jMissiblc  eon- 
ccptiuus  have  bi'en  one  by  one  tried  and  found  wanting;   and 


THE   REIATIVnY   OP   AI.L   KNOWLEDGE  ^^5> 

io  the  cAtii-e  field  of  specxJation  has  been  gradually  exliaii8t<?d 
vithont  positive  result :  the  only  result  arrived  at  being 
tl»e  nep:ativc  ona  above  stated  —  that  the  reality  existing 
behind  all  appearances  is,  and  must  ever  be,  unknown.  To 
this  conclusion  almost  everv  thinker  of  note  has  subscribe<l. 
"  With  the  exception,"  says  Sir  William  Hamilton,  "of  a  few 
late  Absolutist  theorisers  in  Germany,  this  is,  perhaps,  tho 
truth  of  all  others  most  harmoniously  re-echoed  by  every 
pliilosopher  of  every  school."  And  among  these  he  names — 
l^rotagoras,  Aristotle,  St.  Augustin,  Boethius,  Averroes, 
Albertus  Magnus,  Gerson,  Leo  llebraeus,  Mclancthon,  Sca- 
liger,  Francis  Piccolomini,  Giordano  liruno,  Campanella, 
Bacon,  Spinoza,  Newton,  Kant. 

It  yet  remains  to  point  out  how  this  belief  may  be  estab- 
lished rationally,  as  well  as  empirically.  Not  only  is  it  that, 
as  in  the  earlier  thinkers  above  named,  a  vague  perception  of 
the  inscrutahleness  of  things  in  themselves  results  from  dis- 
covering tlie  illusiveness  of  sense-impressions  ;  and  not  only 
is  it  that,  as  shown  in  the  foregoing  chapters,  definite  experi- 
ments evolve  alternative  impossibilities  of  thought  out  of 
every  ultimate  conception  we  can  frame ;  but  it  is  that  the 
relativity  of  our  knowledge  is  demonstrable  analytically. 
The  induction  drawn  from  general  and  special  expenences, 
may  be  confirmed  by  a  deduction  from  the  nature  of  our 
intelligence.  Two  ways  of  reaching  such  a  deduction  exist. 
Proof  that  our  cognitions  are  not,  and  never  can  bo,  absolute, 
is  obtainable  by  analyzing  either  the  prod  not  of  thought,  or 
the  process  of  thought.     Let  us  analyze  each. 

§  23.  If,  when  walking  through  the  fields  some  day  in 
September,  you  hear  a  rustle  a  few  yards  in  advance,  and 
on  observing  the  ditch-side  where  it  occurs,  see  the  herbage 
agitated,  you  will  probably  turn  towards  the  sj)ot  to  leani  by 
what  this  sound  and  motion  are  produced.  As  you  approach 
ihere  flutters  into  the  ditch,  a  partridge;  on  seeing  which 
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your  curiosity  is  satisfied — you  have  what  you  call  an  eejitan' 
ation  of  the  appearances.  The  eX[)laiiation,  mark,  amounts 
to  this  ;  that  wheroos  throughout  life  you  have  had  countless 
e:!perioaceB  of  dl^iurbaucc  among  smalt  stationary  IxkIil-s, 
accompanying  the  movement  of  other  bodies  uiiioug  theiL, 
and  have  generalized  the  relation  between  auch  disturbs ticcf 
Bud  such  movements,  you  consider  thia  particular  disturbance 
ezplainod,  on  finding  it  to  present,  an  instance  of  the  liko 
relation.  Suppose  you  catch  the  partridj^  ;  and,  tvish- 

ing  to  ascertain  why  it  did  not  escape,  examine  it,  and  find 
at  one  spot,  a  slight  trace  of  blood  upon  its  feathers.  You 
now  tindcralaitd,  as  you  soy,  what  has  disabled  the  partridge. 
It  has  been  wounded  by  a  sportsman — adds  another  cose  to 
the  many  cases  already  seen  by  you,  of  birds  being  killed  or 
injured  by  the  shot  discharged  at  them  from  fowling-pieces. 
And  in  assimilating  this  case  to  other  such  cases,  consists 
your  understanding  of  it.  But  now,  on  consideration,  a 

difficulty  suggests  itself.  Only  a  single  shot  has  struck  the 
partridge,  and  that  not  in  a  vital  place  :  the  wings  are  unin- 
jured, as  are  also  those  muscles  wtiich  move  them  ;  ond  tho 
creature  proves  by  its  struggles  that  it  has  abundant  strength. 
Why  then,  you  inquire  of  yourself,  does  it  not  fly  ?  Occasion 
favouring,  you  put  the  question  to  an  anatomist,  who  fur- 
nishes you  with  a  solution.  Ke  points  out  that  this  solitary 
shot  has  passed  close  to  the  place  at  which  the  nerve  supplying 
tho  wing-muscles  ofone  side,  diverges  from  the  spine;  and  that 
a  slight  injury  to  this  ner^-e,  extending  even  to  the  rupture  o( 
t  few  fibres,  may,  by  preventing  a  perfect  co-ordination  in  tho 
actions  of  the  two  wings,  destroy  the  power  of  flight.  You  are 
no  longer  puzzled.  But  what  has  happened? — what  has 
changed  your  state  from  one  of  perplexity  to  one  of  compre- 
hension f  Simply  the  disclosure  of  a  class  of  previously 
known  cases,  along  with  which  you  can  include  this  case. 
The  connexion  between  lesions  of  the  nervous  system  and 
paralysis  of  limbs  has  been  already  many  times  brought 
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under  vour  notice  j  and  you  here  find  a  relation  of  cause  and 
effect  that  is  essentially  similar. 

Let  us  suppose  you  are  led  on  to  make  further  inquiries 
concerning  organic  actions,  which,  conspicuous  and  remarkable 
as  they  are,  you  had  not  before  cared  to  understand.  How 
is  respiration  effected?  you  ask — why  does  air  periodically 
:  \ia\i  into  the  lungs  ?  The  answer  is  that  in  the  higher  verte- 
brata,  as  in  oui'selves,  influx  of  air  is  caused  by  an  enlarge- 
ment of  the  thoracic  cavity,  due,  partly  to  depression  of  the 
diaphragm,  partly  to  elevation  of  the  ribs.  But  how  does 
elevation  of  the  ribs  enlarge  the  cavity?  In  reply  the 
anatomist  shows  you  that  the  plane  of  each  pair  of  ribs 
makes  an  acute  angle  with  the  spine  ;  that  this  angle  widens 
when  the  moveable  ends  of  the  ribs  are  raised  ;  and  he  makes 
you  realize  the  consequent  dilatation  of  the  cavity,  by  point- 
ing out  how  the  area  of  a  parallelogram  increases  as  its  angles 
approach  to  right  angles — you  understand  this  si)ecial  fact 
when  you  see  it  to  be  an  instance  of  a  general  geometrical 
fact.  There  still  arises,  however,  the  question — why  does  the 
air  rush  into  this  enlarged  cavity  ?  To  which  comes  the 
answer  that,  when  the  thoracic  cavity  is  enlarged,  the  con- 
tained air,  partially  relieved  from  pressure,  ex])ands,  and  so  loses 
some  of  its  resisting  power ;  that  hence  it  opposes  to  the  pres- 
•ure  of  the  external  air  a  less  pressure  ;  and  that  as  air,  like 
every  other  fluid,  presses  ecjually  in  all  directions,  motion  must 
result  along  any  line  in  which  the  resistance  is  less  than 
elsewhere ;  whence  follows  an  inward  current.  And  this 
interpretation  you  recognize  as  one,  when  a  few  facts  of  like 
kind,  exhibited  more  plainly  in  a  visible  fluid  such  as  water, 
are  cited  in  illustration.  Again,  when  it  was  pointed  out 

that  the  limbs  are  compound  levers  acting  in  essentially  the 
same  way  as  levers  of  iron  or  wood,  you  miglit  consider  your- 
•elf  as  having  obtained  a  partial  rationale  of  animal  move- 
ments. The  contraction  of  a  muscle,  seeming  before  utterly 
niuicoountable«  woidd  seem  less  unaccountable  were  you  showr) 


I  the  men 

'in  tliat  ri'suka  on  finding  a  i-lass  of  cases  will: 
[Kiilk'ular  case  may  possibly  be  included.  And 
!  ^!l^'r  noted  bow,  in  the  instance  hero  named,  an  a 
I'ling  of  comprehension  arises  on  remembering  th 
lice  conveyed  through  the  nerves  to  the  muscles, 
■  i(  positively  elLrlric,  yet  n  form  of  finvp  ncur 
the  electric.  Similarly  when   you  learn  th 

cut  arises  from  chemical  combination,  and  so 
*  heat  is  evolved  in  other  cbemieal  combinations- 
k'arn  that  the  absorption  of  nutrient  fluids  throu^ 
rif  the  intestines,  is  an  instance  of  osmotic  action- 
learn  that  the  changics  undergone  by  food  duriii 
arc  like  changes  artiUcially  producible  in  the  lubon 
I  regard  yourself  ax  knoieiiig  something  about  tli 
'  these  phenomena. 

3  now  what  we  have  been  doing.  Turning  to  th 
ucstion,  let  us  note  where  these  successive  inlerprel 
,e  carried  us.  We  bi'gan  with  qmte  special  au' 
ki'ts.  In  explaining  each,  and  afterwiuxls  esplaiu 
loro  gcnerul  facts  of  which  they  are  instances,  w 
Icimi  to  certain  highly  general  facta: — to  a  goome 
ciiile  or  projjerty  of  dp^icc,  to  o  simple  l;iw  of  me 
otion,  to  a  law  of  fluid  equilibrium — to  truths  i 


IVB    RELATIVITT   OF  ALL   KNOWLEDGE.  7H 

why  tlie  law  of  action  of  the  lever  is  what  it  is,  or  why  fluid 
equilibrium  and  fluid  motion  exhibit  the  relations  which  they 
do,  the  answer  furnished  bv  mathematicians  consists  in  the 
disclosure  of  the  principle  of  virtual  velocities — a  principle 
holding  true  alike  in  fluids  and  solids — a  principle  under 
which  the  others  are  comprehended.  And  similariy,  the  in- 
light  obtained  into  the  phenomena  of  chemical  combination, 
heat,  electricity,  &c.,  implies  that  a  rationale  of  them,  when 
found,  will  be  the  exposition  of  some  highly  general  fact  re- 
ipecting  the  constitution  of  matter,  of  which  chemical, 
electrical,  and  thermal  facts,  are  merely  difierent  mani- 
festations. 

Is  this  process  limited  or  unlimited  ?  Can  we  go  on  foi 
ever  explaining  classes  of  facts  by  including  them  in  larger 
classes ;  or  must  we  eventually  come  to  a  largest  class  ?  The 
supposition  that  the  process  is  unlimited,  were  any  one  ab- 
surd enough  to  espouse  it,  would  still  imply  that  an  idtimate 
explanation  could  not  be  reached ;  since  infinite  time  would 
be  required  to  reach  it.  "While  the  unavoidable  conclusion 
that  it  is  limited  (proved  not  only  by  the  finite  sphere  of 
observation  open  to  us,  but  also  by  the  diminution  in  the 
number  of  generalizations  that  necessarily  accompanies  in- 
crease of  their  breadth)  equally  implies  that  the  ultimate 
fact  cannot  be  understood.  For  if  the  successively  deeper  in- 
terpretations of  nature  which  constitute  advancing  knowledge, 
are  merely  successive  inclusions  of  special  truths  in  general 
truths,  and  of  general  truths  in  truths  still  more  general ;  it 
obviously  follows  that  the  most  general  truth,  not  admitting 
of  inclusion  in  any  other,  does  no  admit  of  interpretation. 
Manifestly,  as  the  most  general  cognition  at  which  we  arrive 
oannot  be  reduce!  to  a  more  general  one,  it  cannot  bo  under- 
stood. Of  necessity,  therefore,  explanation  must  eventually 
bring  us  down  to  the  inexplicable.  The  deepest  truth  which 
we  can  get  at,  must  be  unaccountable.  Comprehension  must 
become  something  other  than  comprehension,  before  the  ulti* 
mate  fact  can  be  comprehended. 
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§  24.  The  inforoKce  which  wo  ttus  find  forced  upon  an 
when  we  analyze  the  product  of  thought,  as  exhibited  ob- 
jectively in  scientific  g^ueralizutions,  is  equally  forced  upon  lu 
by  on  analysis  of  the  process  of  thought,  as  exhibited  sub- 
jectively in  consciousness.  The  dcraonstrution  of  the  neci-s- 
larily  relative  character  of  our  knowledge,  as  deduci'd  from 
jhe  nature  of  intelligence,  has  been  brought  to  its  most 
definite  shape  by  Sir  William  Hamilton.  I  cannot  liere  do 
better  than  extract  from  his  essay  on  the  "Philosophy  of 
the  Unconditioned,"  the  passage  containing  the  substance  of 
his  doctrine. 

"  The  mind  can  conceive,"  he  argues,  "  and  consequcnlly 
can  knoiv,  only  the  limited,  attd  tlie  conditionallt/  limited.  The 
nnconditionally  unlimited,  or  the  Infinite,  the  uncondition- 
ally limited,  or  the  Absolute,  cannot  positively  be  construed  to 
the  mind ;  they  can  bo  conceived,  only  by  a  thinking  awuy 
from,  or  abstraction  of,  those  very  conditions  under  which 
thought  itself  is  realizod ;  consequently,  the  notion  of  the 
Unconditioned  is  only  negative, — negative  of  the  conceivable 
itself.  For  example,  on  the  one  hand  we  can  positively  conceive, 
neither  an  absolute  whole,  that  is,  a  whole  so  great,  that  wo 
cannot  also  conceive  it  as  a  relative  part  of  a  alill  greater 
whole ;  nor  an  absolute  part,  that  is,  a  purt  so  small,  that  we 
cannot  also  concoive  it  as  a  relative  whole,  divisible  into  smaller 
parts.  On  the  other  hand,  we  cannot  positively  represent,  or 
realize,  or  construe  to  the  mind  (as  here  understanding  and 
imagination  coincide),  an  in&oite  whole,  fur  this  could  only 
be  done  by  the  infinite  s^'nthesis  in  thought  of  finite  wholes, 
which  would  itself  require  an  infinite  time  for  its  aecompli^ih- 
ment ;  nor,  for  the  same  reason,  can  we  follow  out  in  thought 
an  infinite  divisibility  of  parts.  The  result  is  the  same, 
ichether  we  apply  the  process  to  limitation  in  space,  in  time, 
or  in  degree.  The  unconditional  negation,  and  the  uncondi- 
tional affirmation  of  limitation  ;  in  other  words,  the  injinitt 
and  ahaolute,  properly  so  called,  arc  thus  equally  inconceiv- 
able to  us. 
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**  Am  tho  conditionaUy  limited  (which  we  may  briefly  call 
die  conditioned)  u»  thus  the  only  possible  object  of  knowledj^ 
ind  of  positive  thought — thought  ncTessarily  supposes  con di- 
tioiiR.  To  think  is  to  conditiou;  and  conditional  limitation  is 
the  fiindamental  law  of  the  ix).ssibility  of  thought.  For,  w 
the  greyhound  cannot  outstrip  his  shadow,  nor  (by  a  nion 
ippropriate  simile)  tho  eagle  outsoar  the  atmosphere  in  which 
he  floatb,  and  by  which  alone  he  may  be  supported ;  so  tho 
miud.  cannot  transcend  that  sphere  of  limitation,  within  and 
through  which  exclusively  the  possibility  of  thought  is 
realized.  Thought  is  oidy  of  the  conditioned  ;  because,  as  we 
have  said,  to  think  is  simply  to  condition.  The  absolute  is 
conceived  merely  by  a  negation  of  conceivability ;  and  all 
that  wo  know>  is  only  known  as 

*  won  from  the  v^d  and  formless  in/iniU* 

How,  indeed,  it  could  ever  be  doubted  that  thought  is  only  of 
the  conditioned,  may  well  be  deemed  a  matter  of  theprofoundest 
admiration.  Thought  cannot  transcend  consciousness ;  con- 
sciousness is  only  possible  under  the  antithesis  of  a  subject 
and  object  of  thought,  known  only  in  correlation,  and  mutually 
limiting  e^ich  other ;  while,  independently  of  this,  all  that  we 
know  either  of  subject  or  object,  either  of  mind  or  matter,  is 
only  a  knowledge  in  each  of  the  particular,  of  the  plural,  of 
the  diflFerent,  of  the  modified,  of  the  phxnomenal.  We  admit 
that  the  consequence  of  tliis  doctrine  is, — that  philosophy,  if 
viewed  as  more  than  a  science  of  the  con  litioned,  is  impossi- 
ble. Departing  from  the  particular,  we  admit,  that  we  can 
never,  in  our  highest  generalizations,  rise  above  the  finite ; 
that  our  knowledge,  whether  of  mind  or  matter,  can  be 
nothing  more  than  a  knowledge  of  the  relative  manifestations 
of  an  existence,  which  in  itscli*  it  is  our  highest  wisdom  to 
recognize  as  beyond  the  reach  of  philosophy, — in  the  language 
jf  St  Austin,—*  cognoscendo  tgnorari,  et  iijnorando  cognosci* 
'^  The  Qonditionod  is  the  mean  between  two  extremes, — two 
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in  condition  at  OS,  nxcluMve  of  each  other,  neither  ol'whiuh  ean 
he  cuncricat  itx  jKi,i\ililf,  but  of  which,  oh  the  principles  of  tou- 
trudiiitiuii  uiid  excluded  middle,  cue  must  be  iKlniiltid  a» 
nirmsiiry.  On  tlkia  opinion,  therefurt',  reoaou  is  shown  ic 
bj  weak,  but  not  dcceitt'uL  Tho  mind  is  not  ivprcscnl^l  uf 
eonufjiving  two  propoailions  eiibwrsive  of  each  other,  as 
iqnallv  imssible ;  but  only,  as  unable  to  nndcrstand  as  poss-i- 
1)1d,  either  of  two  extremes ;  one  of  whieh,  however,  on 
tho  ground  ol'  iheir  mutiud  repugnance,  it  is  compelled 
to  recognize  as  true.  We  are  thuB  taught  the  salutary 
IcBson,  that  the  capacity  of  thought  is  not  to  bo  constituted 
into  the  measure  of  existence ;  and  are  warned  from  recogniz- 
iiifl  the  domain  of  our  knowledpe  as  necessarily  co-estenMivo 
n-iih  the  horizon  of  our  faith.  And  by  a  wonderful  revelation, 
we  are  tlius,  in  the  very  consciousness  of  our  inability  to 
cone<-ivt!  au^jlit  iibiivc  the  relative  uiid  fiiiile,  iiis!)ired  with  a 
belief  in  the  existence  of  sometbinf>  uneonditiimod  beyond  the 
sjiliere  of  all  eomprohensiblo  n'alily," 

<_'loar  and  conclusive  as  this  Btatcmenf  of  the  case  uppcurs 
wlien  carefully  sfudiei],  it  is  expressed  in  so  ubstract  a 
manner  as  to  be  not  very  intelligible  to  the  general  reader. 
A  moi-c  popular  pr:-sentaliou  of  it,  with  illustrative  applicii- 
tions,  as  given  by  -Mr  Mansel  in  hi.s  "  Limits  of  lEeligimis 
Tbonght,"  will  make  it  more  folly  «iiderstoi>d.  Tlie  fullnw- 
ing  extracts,  which  I  fake  the  liberty  of  m;d;iiig  from  his 
pages,  will  suftiee. 

"  The  \(}Ty  coneeplion  of  consciousness,  in  whatever  mode 
it  may  be  munifested,  necessarily  implies  dixtiiwtion  bcfirpeit 
one  oliject  nitil  auoUirr.  To  be  conscious,  we  must  be  conscious 
i)f  somelhing ;  and  that  something  can  only  bo  kuomi,  as 
tliat  which  it  is,  by  being  dislingnislied  from  that  which  it  is 
not  But  diHtinetion  is  iiecessaiily  liniilation  ;  for,  if  one 
object  is  to  be  distinguished  from  an  ther,  it  must  possess 
Bonie  funn  of  exislem*  width  the  other  has  not,  or  it  must 
not  possess  Buuic  form  which  the  other  has.    But  it  is  obvious 
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the  Infinite  cannot  be  distinguislied,  as  such,  from  the  Finite, 
by  the  absence  of  any  quality  which  the  Finite  possesses  ;  for 
■uch  abs3nco  would  be  a  limitation.  Nor  yet  can  it  be  dis- 
tinguished by  the  presence  of  an  attribute  wliich  the  Finite 
has  not ;  for,  as  no  finite  part  can  be  a  constituent  of  an 
infinite  whole,  this  differential  characteristic  must  itself  be 
infinite  ;  and  must  at  the  same  time  hive  nothing  in  common 
with  the  finite.  We  are  thus  thrown  back  upon  our  former 
impossibility ;  for  this  second  infinite  will  be  distinguished 
from  the  finite  by  the  absence  of  qualities  which  the  latter 
possesses.  A  consciousness  of  the  Infinite  as  such  thus  neces- 
sarily involves  a  self-contradiction  ;  for  it  implies  the  recogni- 
tion, by  limitation  and  difference,  of  that  which  can  only  bo 
given  as  unlimited  and  indifferent.         ♦         ♦         ♦ 

"  This  contradiction,  which  is  utterly  inexplicable  on  the 
supposition  that  the  infinite  is  a  positive  object  of  human 
thought,  is  at  once  accounted  for,  when  it  is  regarded  as  the 
mere  negation  of  thought.  If  all  thought  is  limitation  ; — if 
whatever  we  conceive  is,  by  the  very  act  of  conception, 
regarded  as  finite, — the  infinite^  from  a  human  point  of  view, 
is  merely  a  name  for  the  abs3nco  of  those  conditions  under 
which  thought  is  possible.  To  s])eak  of  a  Conr.option  of  the 
Lifinite  is,  therefore,  at  once  to  affirm  tht)so  conditions  and  to 
deny  them.  The  contradiction,  which  we  discover  in  such  a 
conception,  is  only  that  which  we  have  ourselves  placed  there, 
by  tacitly  assuming  the  conceivability  of  the  inco.ic'  ivable. 
The  condition  of  consciousness  is  distinction ;  and  condition 
of  distinction  is  limitation.  Wo  can  have  no  consciousness  of 
Being  in  general  which  is  not  some  Bcino^  in  particular :  a 
thing f  in  consciousness,  is  one  thin^  out  of  many.  In  assum- 
ing the  possibility  of  an  infinite  object  of  consciousness.  \ 
assume,  therefore,  that  i\  is  at  the  same  time  limite:l  and 
unlimited ; — actually  something,  without  which  it  couM  no!: 
bo  an  object  of  consciousness,  aiul  actually  nothing,  witlio  it 
which  it  could  not  be  infinite.         ♦         •         ♦ 

*^  A  second  characteristic  of  Oonsciousness  is,  that  it  is  only 
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pos.-*ible  in  tho  form  of  a  rflalion.  There  must  be  a  Salijuct, 
nr  pcrefin  conscinua.  aad  an  Object,  or  thing  of  which  he  ii 
poiiscioiia.  Thurt)  caa  be  no  cousciousnesa  without  the 
uiii  111  of  thjsj  two  factora ;  and,  in  that  union,  each  existc 
only  as  it  is  rclalwl  to  tho  other.  The  subject  ia  a  subject, 
only  in  so  far  as  il  is  cons^ioiu  of  an  object  :  the  object  in  an 
jbjcct,  only  in  so  far  as  it  is  apprehended  by  a  subjoct:  and 
ih^  destruction  of  cither  is  tho  destruction  of  consciousness 
itself.  It  is  tbu3  mauifest  that  a  consdousncss  of  the  Abso- 
lute is  equally  aolf-contmdictory  witli  that  of  tho  Infinite. 
To  be  conscious  of  the  Absolute  as  such,  we  must  know  that 
im  object,  which  is  givpn  in  relation  to  our  consciouanesa,  la 
id.'vitical  with  one  which  exists  in  its  own  nature,  out  of  all 
rolatinn  to  conscinusness.  But  to  know  this  identity,  we 
must  be  able  to  compare  the  two  tog^ether;  and  such  a  com> 
jHtrison  is  itself  a  contradiction.  VTo  are  in  fact  required  to 
I'ompiro  that  of  which  wo  are  conscious  with  that  of  wliich 
wo  are  not  conscious  ;  the  comparison  itsolf  boing  an  act  of 
coiH-iousness,  and  oidy  possible  throuf^h  the  consciousness  of 
b)th  its  objects.  It  is  thus  manifest  thjt,  even  if  we  could 
be  I'onscioua  of  the  absolute,  we  could  not  possibly  know  that 
it  iW  the  absolute  :  and,  as  we  can  be  conscious  of  au  object  aa 
su.h,  only  by  knowing  it  to  be  what  it  is,  this  is  equivuloiit 
lo  an  admission  that  wo  cannot  be  conscious  of  tho  absolute 
at  all.  As  an  o''JL'ct  of  consciousness,  every  thing  is  neces- 
sarily rclalive;  and  wliat  a  tiling  may  bo  out  of  consciousness, 
no  mode  of  consciousness  can  toll  us. 

"  I'his  contradiction,  ag:iin,  adiiiita  of  the  same  explanation 
us  tho  former.  Our  whole  notion  of  existence  is  necessarily 
reiulive;  for  it  is  existence  as  conceived  by  us.  B;it  E^Utenn; 
»s  wa  conceive  it,  is  but  a  name  for  tho  several  ways  in  which 
jbj  ■cts  are  presontyd  to  our  consciousne-'S,  —a  g^iUi'ral  term, 
smbracini^  a  variety  of  relalions.  The  Ahtilul'-,  on  thi  other 
liaii  I,  ii  a  term  expressing  no  obj^x-t  of  th  luglit,  but  only  a 
denial  of  tho  relati^m  by  which  tiiought  i^  constituted.  To 
iissume  ab.soluta  existence  as  an  object  of  thought,  is  thus  to 
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suppose  a  relation  existing  when  the  related  terms  exist  no 
longer.  An  object  of  thought  exists,  as  such,  in  and  through 
its  relation  to  a  thinker ;  while  the  Absolute,  as  such,  is  inde- 
pendent of  all  relation.  The  Conception  of  Hie  Absolute  thun 
io^plies  at  the  same  time  the  presence  and  absence  of  the  re» 
lation  by  which  thought  is  constituted ;  and  our  various  en- 
deavours to  represent  it  are  only  so  many  modified  forms  of 
the  contradiction  involved  in  our  original  assumption.  Here, 
too,  the  contradiction  is  one  which  we  ourselves  have  made. 
It  does  not  imply  that  the  Absolute  cannot  exist ;  but  it  im- 
plies, most  certainly,  that  we  cannot  conceive  it  as  existing." 
Here  let  me  point  out  how  the  same  general  inference  may 
be  evolved  from  another  fundamental  condition  of  tliougrht, 
omitted  by  Sir  W.  Hamilton,  and  not  supplied  by  Mr  Han- 
sel ; — a  condition  which,  under  its  obverse  aspect,  we  have  al- 
ready contempLited  in  the  last  section.  Every  complete  act 
of  consciousness,  besides  distinction  and  relation,  also  implies 
likeness.  Before  it  can  become  an  idea,  or  constitute  a  piece 
of  knowledge,  a  mental  state  must  not  only  be  known  as 
separate  in  kind  from  certain  foregoing  states  to  which  it  is 
known  as  related  by  succession ;  but  it  must  further  be  known 
as  of  the  same  kind  with  certain  other  foregoing  states. 
That  organization  of  changes  which  constitutes  thinking,  in- 
volves continuous  integration  as  well  as  continuous  differenti- 
ation. Were  each  new  affection  of  the  mind  perceived 
•imply  as  an  affection  in  some  way  contrasted  with  the 
preceding  ones — were  there  but  a  chain  of  impressions,  each 
of  which  as  it  arose  was  merely  distinguished  from  its  prede- 
cessors ;  consciousness  would  be  an  utter  chaos.  To  produce 
that  orderly  consciousness  which  we  call  intelligence,  there 
roquires  the  assimilation  of  each  impression  to  others, 
tnat  occurred  earlier  in  the  series.  Both  the  successive 
mental  states,  and  the  successive  relations  which  they  bear  to 
each  other,  must  be  classified  ;  and  classification  involves  not 
only  a  parting  of  the  unlike,  but  also  a  binding  together  of 
the  like.     In  brief,  a  true  cognition  is  possible  only  through 
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an   accompanying    recognilion.  Should    it   be  objrewd 

that  if  HO,  there  cannot  be  a  first  cognition,  and  hence  there 
con  bo  no  cognition ;  the  reply  ia,  that  coj-ni(ion  proper  arisea 
gradually — that  liuring  the  first  staffc  of  incipient  inli'lligcnco, 
before  the  feoiintra  produccdby  intercourse  with  the  outer  world 
tiive  been  put  into  order,  there  are  no  cognitions,  strictly  so 
ceiUlvI;  and  that,  as  every  infant  shows  us,  these  slowly 
pnicr'jG  out  of  the  confusion  of  unfolding  consciousness  as 
fjst  aa  the  experiences  are  arranged  into  groupa — us  fast  ae 
the  moat  frequently  repeated  sensations,  and  their  relations  to 
each  other,  become  familiar  enough  to  admit  of  their  roeog. 
nition  as  such  or  such,  whenever  they  recur.  Should  it  be 
further  objoctcd  that  if  cognition  jire-auppoaea  recognition, 
there  can  be  no  cognition,  even  by  an  adult,  of  an  object 
never  before  seen  ;  there  is  still  the  sufficient  answer  that  in 
so  far  as  it  is  not  assimilated  to  previously-seen  objecis,  it  is 
no/  k.no\(Ti,  and  that  it  is  known  in  so  far  as  it  is  assiinihited 
to  them.  Of  this  paradox  the  interpretation  is,  tJiut  an  object 
is  cliissifiable  in  various  ways,  with  various  degrees  of  com- 
]  leteness.  An  animal  hitherto  unlnoicn  (mark  the  word), 
though  not  rcftruble  to  any  cstublishod  species  or  ^iniis,  is 
yot  recognized  aa  belonging  to  one  of  the  larger  divisions 
— mammals,  birds,  replih>a,  or  fishes  ;  or  shoukl  it  be  so 
monialous  that  its  alliance  with  any  of  these  is  not  detcnnin- 
able,  it  may  yet  bo  classed  as  vertebrate  or  invertebrate  ;  or  if 
it  be  one  of  those  organisms  of  which  it  is  doubti'id  whether 
the  animal  or  vegetal  characteristics  prc-dominate,  it  is  still 
known  as  a  living  body ;  even  should  it  be  queKtioncd 
whether  it  is  organic,  it  remains  beyond  question  lliat  it  is  a 
material  object,  and  it  is  cognized  by  being  recognized  n» 
Biicb.  Whence  it  is  manifest  that  a  tiling  ia  perfectly  known 
only  when  it  is  in  all  respects  like  certain  things  pi-eviously 
jlwerved;  that  in  proportion  to  the  number  of  ri'spivis  in 
which  it  is  utdike  them,  is  the  extent  to  which  it  is  unknown  ; 
and  that  hence  when  it  has  absolule'ly  no  attribute  ui  comnioD 
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'H  ith  anything  else,  it  must  be  absolutely  beyond  the  bounds 
of  kno^vle<lge. 

Observe  the  corollary  whicli  here  concerns  us.  A  cogni- 
tioQ  of  the  Real,  as  distinguLshe<l  from  the  Phenomenal,  must, 
if  it  exists,  confonn  to  tliis  law  of  cognition  in  general.  The 
First  Cause,  The  Infinite,  the  Absolute,  to  be  known  at  all, 
must  be  classed.  To  be  positively  thought  of,  it  must  be 
thought  of  as  such  or  such — as  of  this  or  that  kind.  Can  it 
be  lii.e  in  kind  to  anything  of  which  we  have  sensible 
experience  ?  Obviously  not.  Between  the  creatiiig  and  the 
created,  there  must  be  a  distinction  transcending  any  of  the 
distinctions  existing  between  different  divisions  of  the  created. 
That  which  is  uncausi'd  cannot  be  assimilated  to  that  which 
is  caused :  the  two  being,  in  tlie  very  numing,  antithetically 
opposed.  The  Infinite  cannot  be  grouped  along  with  some- 
thing that  is  finite  ;  since,  in  being  so  grouped,  it  must  bo 
regarde<l  as  not-infinite.  It  is  imi)ossible  to  put  the  Abso- 
lute in  the  same  category  with  anything  relative,  so  long  a^ 
tlie  Absolute  is  defined  as  that  of  which  no  necessary  relation 
can  be  predicated.  Is  it  then  that  the  Actual,  though  un- 
thinkable by  classification  with  the  Apparent,  is  thinkable  by 
classification  with  itself  ?  This  supposition  is  equally  absurd 
with  the  other.  It  implies  the  plurality  of  the  First  Cause, 
the  Infinite,  the  Absolute  ;  and  this  implication  is  self-contra- 
dictory. There  cannot  be  more  than  one  First  Cause  ;  seeing 
that  the  existence  of  more  than  one  would  involve  tlie  existence 
of  something  necessitating  more  than  one,  which  something 
would  be  the  true  First  Cause.  How  self-destmctive  is  the 
Assumption  of  two  or  more  Infinites,  is  manifest  on  remember- 
ing that  such  Infinites,  by  limiting  each  other,  would  become 
finite.  And  similarly,  an  Absolute  which  existed  not  alone 
but  along  with  other  Absolutes,  would  no  longer  be  an  abso- 
lute  but  a  relative.  The  Unconditioned  therefore,  as  classable 
neither  with  any  fonn  of  the  conditioned  nor  with  any  other 
Unconditioned,  cannot  be  classed  at  all.  And  to  admit  that 
it  cannot  be  known  as  of  such  or  such  kind,  is  to  admit  that 
it  is  unknowable. 
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Tliu",  frmii  the  vprynature  of  thought,  the  relativity  of  oar 
knowti'ilffc  is  iiif.Table  in  three  aeTcra]  ways.  Ab  ttb  find  hy 
aiiulvKitig  it,  und  os  we  see  it  objectively  displiiyed  in  evpry 
]iTM)p>iaitiijn,  a  thought  iiivnlves  relation,  difftrenee,  lih-i%rm. 
Wliiitt-vor  doca  not  present  encL  of  these  does  not  tidiuil  of 
cognilimi.  And  hence  we  mavsay  that  the  Uiirandilionwi,  ui 
presenting  nunc  of  them,  ia  trebly  unthinkable. 

%  25.  From  yet  another  |>oiiit  of  view  we  may  discern  the 

same  great  ti-uth.  If,  instead  of  examining  our  intellectual 
(wwers  directly  us  exhibited  in  the  act  of  thought,  or  indin^tly 
na  (.'sliibited  in  thought  when  cxprusst-d  by  words,  we  look  at 
the  conueiion  between  the  mind  and  the  world,  a  like  eonclu- 
sion  is  forced  upon  us.  In  the  very  definilion  uf  Life,  when 
n'duci'd  to  its  most  abstract  shape,  this  ultimate  iinpIicatioD 
becimiea  visible. 

All  \"ilal  actions,  considered  not  separately  but  in  their 
eii.scniblc,  have  for  their  final  purpose  the  l>!ilancin;r  of  certain 
outer  )ii-iK;osses  by  certain  inner  processes.  There  are  unceasing 
external  forces  tending  to  bi'ing  the  matter  of  which  organic 
biKlies  consist,  into  that  state  of  stable  equilibrium  displayed 
by  inorganic  bodies;  there  are  internal  forces  by  which 
this  tendency  ia  constantly  untagoiiized ;  and  the  perpetual 
changes  which  constitute  Life,  iniiy  be  regardisl  as  incidental 
to  the  maintenance  of  the  antagonism.  To  preserve  the 
eri-ct  postua',  for  instance,  we  see  that  certain  weiffhts  have 
to  be  neutrulijied  by  certain  strains  :  each  limb  or  other  organ, 
griLvitating  to  the  Earth  and  jmllinr;  down  the  purts  to  which 
it  is  attuehod,  has  to  be  prestrved  in  position  by  the  tension 
tif  sundry  museles ;  or  in  other  words,  the  group  of  force;' 
which  wouM  if  allowetl  bring  the  body  to  the  ground,  baa  to 
be  counterbalanced  by  another  group  of  forces.  Again,  to 
keep  up  the  temperalnre  at  a  particular  point,  the  external 
jirucess  of  radiation  and  absolution  of  heat  by  the  surround- 
ing medium,  must  l>c  met  by  a  corresponding  internal  process 
of  chemical  combiniLlion,  whereby  more  heat  may  be  evolved  ; 
iu  which   add,   tSiat   if  from  iitnmsphoric  chuugca   the   lom 
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Imoomes  greater  or  less,  the  production  must  become  greater  ofr 
less.  And  similarly  throughout  the  organic  actions  in  general. 
When  we  contemplate  the  lower  kinds  of  life,  we  see  that 
the  correspondences  thus  maintained  are  direct  and  simple  ; 
as  in  a  plant,  the  vitality  of  which  mainly  consists  in  osmotic 
and  chemical  actions  responding  to  the  co-existence  of  light, 
heat,  water,  and  carbonic  acid  around  it.  But  in  animals,  and 
especially  in  the  higher  orders  of  them,  the  correspondences 
become  extremely  complex.  Materials  for  growth  and 
repair  not  being,  like  those  which  plants  require,  everywhere 
present,  but  being  widely  dispersed  and  under  special  formSy 
have  to  be  found,  to  be  secured,  and  to  be  reduced  to  a  fit  state 
for  assimilation.  Hence  the  need  for  locomotion ;  hence  the  need 
for  the  senses  ;  hence  the  need  for  prehensile  and  destructive 
appliances ;  hence  the  need  for  an  elaborate  digestive  appa- 
ratus. Observe,  however,  that  these  successive  complications 
are  essentially  nothing  but  aids  to  the  maintenance  of  the 
organic  balance  in  its  integrity,  in  opposition  to  those  physical, 
chemical,  and  other  agencies  which  tend  to  overturn  it.  And 
observe,  moreover,  that  while  these  successive  complications 
subserve  this  fundamental  adaptation  of  inner  to  outer  actions, 
they  are  themselves  nothing  else  but  further  adaptations  of 
inner  to  outer  actions.  For  what  are  those  movements  bv 
which  a  predatory  creature  pursues  its  prey,  or  by  which  its 
prey  seeks  to  escape,  but  certain  changes  in  the  organism 
fitted  to  meet  certain  changes  in  its  environment  ?  What  is 
that  compoimd  operation  which  constitutes  the  perception  of 
a  piece  of  food,  but  a  particidar  correlation  of  nervous  modifi- 
cations, answering  to  a  particidar  correlation  of  physical  pro- 
perties ?  What  is  that  process  by  which  food  when  swallowed 
IS  reduced  to  a  fit  form  for  assimilation,  but  a  set  of  mechanical 
and  chemical  actions  responding  to  the  mechanical  and 
chemical  actions  which  distinpruish  the  food?  Whence 
it  becomes  manifest,  that  while  Life  in  its  simplest  form  is  the 
eorrespondence  of  certain  inner  physico-chemical  actions  with 
certain  outer  physico-chemical  actions,  each  advance  to  a  highei 
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fui-m  of  Life  coTisiats  in  a  better  presorvation  of  ihis  prltuurv 
correspoiidencG  bv  i.he  establishment  of  other  correspoiidcnceei 
Jlivosliiig  this  cunception  of  nil  auiJerfluititw  uiid  reduci'iif; 
it  to  tU  most  abstract  ehap?,  we  see  thut  Life  is  defiuuble  aa 
llip  contiiLiioiia  odjuatment  of  internal  reliitions  to  external 
tohniona.  And  when  we  »o  define  it,  we  discover  that  the 
jiliysical  and  tho  psychial  life  are  equally  comprehended  by 
ilm  di^fijiition.  AVe  perceive  that  thia  which  we  call  Intelli- 
gi'iice,  shows  itwlf  when  the  oxtertial  relations  to  which  the 
internal  onca  arc  udjusted,  begin  to  be  nunierons,  complex,  and 
remote  in  time  or  space  ;  that  every  advunee  in  Intelligence 
essentially  con'^isls  in  the  catablishment  of  more  varifd,  more 
euniplute,  and  more  involved  adjastmenls  ;  and  that  even  the 
liighest  achievements  of  science  are  resolvable  into  mental  rela- 
tions ofco-cxistoncc  and  sequence,  so  co-ordinated  as  exactly  to 
tally  with  certain  reliitions  of  co-cxis(eiieo  and  sequence  tliat 
occur  cxtcrniiUy-  A  calerpilbr,  wjindcring  at  random  and  at 
length  finding  its  way  on  to  a  plant  having  a  cerluin  odour, 
begins  to  eat — has  inside  of  it  an  organic  relation  between 
a  particular  impression  and  a  pariicular  set  of  actions,  answer- 
ing to  the  relation  outside  of  i(,  between  scent  and  nutriment. 
Tlie  sparrow,  guided  by  the  mni-c  complex  correlation  of  impres- 
sious  which  the  colour,  f(inn,  and  movements  of  the  caterpillar 
gave  it ;  and  guided  also  by  otjicr  correlations  which  niensurc 
the  position  and  distance  of  tlie  caterpillar;  udjiisla  certain 
correlated  mnsi'ular  movements  in  such  way  ns  to  sci/o  tliu 
eateqtillar.  Tlirough  a  much  greater  distance  in  space  is  tho 
hawk,  holering  above,  aflected  by  the  relations  of  shape  and 
iTLotion  which  tlie  sparrow  presents  ;  andtheniuch  morocom- 
|)licated  and  prolonged  series  of  related  nervous  and  muscular 
I'lianges,  gone  through  in  cor respon donee  with  ihe  sparrow's 
'^hanging  relations  of  position,  finally  surcei'd  when  ihcy  are 
precisely  adjusted  to  these  changing  relations.  In  the  fuwier, 
csiwiience  has  established  a  relation  between  the  appearance 
and  flight  of  a  hawk  and  the  dest  Miction  of  other  birds,  incliid 
ing  gnmc  ;  there  is  also  in  him  an  established  relation  betwcnr 
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iboae  yisoal  impressions  answering  to  a  certain  distance  in 
space,  and  the  range  of  his  gun ;  and  he  has  learned,  too, 
by  frequent  observation,  what  reLitious  of  position  the 
lights  must  bear  to  a  point  somewhat  in  advance  of  the  fly- 
ing bird,  before  he  can  fire  with  success.  Similarly  if  wo 
go  back  to  the  manufacture  of  the  gun.  By  relations  of  co- 
existence between  colour,  density,  and  place  in  the  earth,  a 
particular  mineral  is  known  as  one  which  yields  iron ;  and 
the  obtainment  of  iron  from  it,  results  when  certain  correlated 
acts  of  ours,  are  adjusted  to  certain  correlated  affinities  dis- 
played by  ironstone,  coal,  and  lime,  at  a  high  temperature.  If 
we  descend  yet  a  step  further,  and  ask  a  chemist  to  explain  the 
explosion  of  gunpowder,  or  apply  to  a  mathematician  for  a 
theory  of  projectiles,  we  still  find  that  special  or  general  rela- 
tions of  co-existence  and  sequence  between  propeities,  mo- 
tions, spaces  &c.,  are  all  they  can  teach  us.  And  lastly,  let  it  be 
noted  that  what  we  call  truth,  guiding  us  to  successful  action 
and  the  consequent  maintenance  of  life,  is  simply  the  accurate 
correspondence  of  subjective  to  objective  relations ;  while  error , 
leading  to  failure  and  therefore  towards  death,  is  the  absence 
of  such  accurate  correspondence. 

If,  then.  Life  in  all  its  manifestations,  inclusive  of  Intelli- 
gence in  it«  highest  forms,  consists  in  the  continuous  adjust- 
ment of  internal  relations  to  external  relations,  the  necessarily 
relative  character  of  our  knowledge  becomes  obvious.  The 
simplest  cognition  being  the  establishment  of  some  connexion 
between  subjective  states,  answering  to  some  connexion  be- 
tween objective  agencies ;  and  each  successively  more  complex 
cognition  being  the  establishment  of  some  more  involved  con- 
nexion of  such  states,  answering  to  some  more  involved  con- 
nexion of  such  agencies ;  it  is  clear  that  the  process,  no  matter 
how  far  it  be  carried,  can  never  bring  within  the  reach  of  Intel- 
ligence, either  the  states  themselves  or  the  agencies  themselves 
Ascertaining  which  things  occur  along  with  which,  and  wliat 
things  follow  what,  supposing  it  to  be  pursued  exhaustively, 
must  still  leave  us  with  co-existences  and  sequences  only.     li 
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Bvcrj'  act  of  knowing  is  the  funnafion  of  a  relaliini  iu  conaci- 
0US11CS.S  parallel  to  a  relation  in  the  en\"ironmoiit,  then  the  ro- 
l;ili\-ityol'kuowleiip;eisfleI("-evident — becomes  indeed  a  truism. 
Thinking  being  rcladoning,  no  thought  con  ever  espreaa  more 
than  relations. 

And  here  let  us  not  omit  to  mark  how  that  to  which  oiir 
iutelligeiico  is  confineil,  is  that  with  which  alone  our  intelli- 
gence is  concemi^d.  The  knowledge  within  our  reach,  is  the 
only  knowlodifc  that  can  be  of  service  to  us.  This  mainten- 
imce  of  a  norre^pon donee  between  internal  actionii  and  extor- 
niil  aclions,  which  both  oonalitutes  our  life  at  each  moment 
and  is  the  means  whereby  life  is  continued  through  subsequent 
mnniciils,  merely  requires  that  the  iigeneipa  aeling  u[>on  us 
shall  be  known  in  their  co-existences  and  sequencea,  and  not 
fhat  they  shall  be  known  in  themselves.  If  x  and  y  are  two 
unlfiirmly  connected  properties  in  some  outer  object,  while  o 
and  b  arc  the  effects  they  pniduce  in  our  consciousness  ;  and 
if  while  the  property  x  produces  in  us  the  indifferent  nicnlid 
(ifiitc  a,  the  property  y  produces  in  us  tho  painful  mental  slate 
6  (answering  to  a  physical  injury);  then,  all  that  is  requisite 
fur  our  guidance,  is,  that  x  being  tlie  uniform  accompaniment 
of  ij  externally,  n  shall  be  the  uniform  accompaniment  of  h  in- 
ternally ;  so  that  when,  by  the  presence  of  x,  a  is  produced  in 
conscionsnesa,  ft,  or  rather  the  idea  of  b,  shall  follow  it,  and 
oxcile  the  motions  by  which  the  effect  of  1/  may  be  escaped. 
The  sole  need  is  that  n  and  ft  and  tho  relation  between  them, 
shall  always  answer  to  x  and  1/  and  the  relation  between  them. 
It  matters  nothing  to  us  if  a  and  b  are  like  x  and  y  or  not. 
(.'nuM  tliey  be  exactly  identical  with  thom,  we  sbindd  not  be 
niii'  wliit  the  better  off;  and  Ihcir  total  dis.-iniilarily  is  no 
■iisad  vantage  to  us. 

Deep  down  then  in  the  very  nafui-e  of  Life,  ih"  relativily 
9f  our  kmnvledge  is  discernible!     The  analy:<is  of  vital  actions 
in  general,  leads  not  only  to  the  coiudiLsi 
selves  cannot  be  known  to  us  ;  liut  also 
knowlwlgo  of  tliem,  were  it  possible,  w 
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S  26.  Tliere  still  remains  the  final  question — What  irust 
we  say  concerning  that  which  transcends  knowledge  ?  Are 
we  to  rest  wholly  in  the  consciousness  of  phenomena  ? — is  the 
residt  of  inquiry  to  exclude  utterly  from  our  minds  everything 
but  the  relative  ?  or  must  we  also  believe  in  something  beyoal 
I  he  relative  ? 

Tbe  answer  oi  pure  logic  is  held  to  be,  that  by  the  limits 
of  our  intelligence  wc  are  rigorously  confined  within  the  re- 
lative ;  and  that  anything  transcending  the  relative  can  be 
thought  of  only  as  a  pure  negation,  or  as  a  non-existence. 
"  The  absolute  is  conceived  merely  by  a  negation  of  conceiva- 
bilitv,"  writes  Sir  William  Hamilton.  "The  Absolute  and 
the  Infinite ^^  says  Mr  Mansel,  "  are  thus,  like  the  Inconcciih 
able  and  the  Imperceptible,  names  indicating,  not  an  object  of 
thought  or  of  consci'^usness  at  all,  but  the  mere  absence  of  the 
conditions  under  wh'ch  consciousness  is  possible."  From  each 
of  which  extracts  may  be  deduced  the  conclusion,  that  since 
reason  cannot  wa'^rant  us  in  affirming  the  positive  existence 
of  what  is  cognisable  only  as  a  negation,  we  cannot  rationally 
affirm  the  positive  existence  of  anything  beyond  phenomena. 

Unavoidabl'^  as  this  conclusion  seems,  it  involves,  I  think, 
a  grave  error.  If  the  premiss  be  granted,  the  inference  must 
doubtless  bn  admitted  ;  but  the  premiss,  in  the  form  presented 
by  Sir  William  Hamilton  and  Mr  Mansel,  is  not  strictly  true. 
Though,  in  the  foregoing  pages,  the  arguments  used  by  these 
writers  to  show  that  the  Absolute  is  unknowable,  have  been 
approvingly  quoted  ;  and  though  these  arguments  have  been 
enforced  by  others  equally  thoroughgoing;  yet  there  remains 
to  be  stated  a  qualification,  which  saves  us  from  that  scepti- 
cism otherwise  necessitated.  It  is  not  to  be  denied  that  so 
long  as  we  confine  ourselves  to  the  purely  logical  aspect  of  the 
question,  the  propositions  quoted  above  must  be  accepted  in 
their  entirety  ;  but  when  we  contemplate  its  more  general,  or 
psychological,  aspect,  we  find  that  these  propositions  are  im- 
perfect statements  of  the  truth  :  omitting,  or  rather  excluding, 
they  do,  an  all-important  fact.     To  speak  specifically :— 
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Bcaiilcs  fhut  dcfimle  cotiBciousness  of  wbii.-li  ]^>gio  ronntdatce 
the  luwa,  thoro  iu  iilao  an  tn</$/r'iiiV«^coiiBcioiiaiicsH  wliiisli  nitinot 
be  furmuLitwl,  lieaidcH  coiupli'le  thouglits,  oiid  b«»i(li«  llie 
thoughts  which  though  incomplete  admit  of  complt-tiun,  tliere 
are  thoughts  wliith  it ia  impowible  to coiiiplctu  ;  luul  j-<'t  ivhiisb 
are  atill  real,  in  llic  scase  that  they  uru  nonuul  oilectiunti  of 
the  intellect, 

(Jbacrve  in  the  first  pliUM,  thut  evprj*  one  of  tbti  urgumenlB 
by  which  the  relativity  of  our  knowlcdfje  ia  dcniQUsl ruled, 
disliiielly  jjosliilulua  the  poaitive  exititeue^!  »if  domething  be- 
yond the  rclutive.  To  any  tUut  we  cannot  know  the  Absulute, 
is,  by  impliculion,  to  affirm  that  there  i»  an  Absolute.  In  die 
very  deiiiLil  of  our  power  to  Icaru  tckal  tbi!  Absolul*  ia,  there 
licK  Ittdden  the  usaumption  that  it  is;  and  the  muking  of 
this  usBiiiupUon  proves  that  the  Absolute  has  been  pn.'sent 
to  the  mind,  not  iis  u  nothing,  but  us  a  soniclhiug.  tSiiiiilarly 
with  every  step  in  the  i-eaaouiug  by  which  this  doctrine  is 
upheld.  The  ^oumeiion,  everywhere  named  as  the  antitlicf-is 
of  the  rhenonicnon,  is  throughout  necesaarilj'  thought  of  uk 
an  actuality.  It  ia  rigoi'ously  impossible  to  conceive  tliul  our 
knowledge  isaknowledge  of  Api>earances  ojdy,  without  at  ibe 
sumo  lime  ecincciving  a  Ileulity  of  whiuli  they  aix'  appe^ii'uuees  ; 
for  iippearanee  without  reulily  is  unlliiiikablu,  Strike  out 
fiom  llio  argument  the  terms  Unconditioned,  Infinite,  Alisulute, 
with  their  equivnlenfa,  and  in  place  of  them  write,  "  ne^itii m 
of  conceivability,"  or  "  absence  of  the  conditions  under  wlii,-  h 
consciousness  is  po-wiblo,"  and  you  find  that  tlie  arfjument 
becomes  nonsense.  Truly  to  realize  in  thought  any  one  of  tlie 
propositions  of  which  the  argument  consists,  the  L'neondiiione.l 
must  be  represented  a,i  po-itive  and  not  negiilive.  How  then  can 
it  be  a  legitimate  conclusion  from  the  argument,  that  our  eon- 
-li.nsnrss  of  it  is  negative?  An  aigunienl,  (lie  very  ciiistrue- 
lion  of  which  assigns  to  a  certain  term  a  eirlaiti  tneunitig, 
Init  wliii-h  ends  in  sliowing  that  this  tiiin  hiis  no  &iii!i  nieiiri- 
ing,  is  simply  an  elaborate  suicide.  Ch'arly,  then,  liie  vejy 
deinon-traiion  tliat  a  dcfinile  conseii msness  of  the  Absolute 
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b  impossible  to  us,  unavoidably  presupposes  an  indefinite  con* 
■ciousness  of  it. 

Perhaps  the  best  way  of  showing  that  by  the  necessary 
conditions  of  thought,  we  are  obliged  to  form  a  positive  though 
Tttgue  consciousness  of  this  which  transcends  distinct  con- 
sciousness, is  to  analyze  our  conception  of  the  antithcsia 
Lotwocn  Rilative  and  Absolute.  It  is  a  doctrine  called  in 
question  by  none,  that  such  antinomies  of  thought  as  Whole 
and  Part,  Equal  and  Unequal,  Singular  and  Plural,  are 
necessarily  conceived  as  correlatives  :  the  conception  of  a  pari 
is  impossible  without  the  conception  of  a  whole ;  there  can 
be  no  idea  of  equality  without  one  of  inequality.  And  it  is 
admitted  that  in  the  same  manner,  the  Relative  is  itself  con- 
ceivable as  such,  only  by  opposition  to  the  Irrelative  or  Abso* 
lute.  Sir  William  Hamilton  however,  in  his  trenchant 

(and  in  most  parts  unanswerable)  criticism  on  Cousin,  contends, 
in  conformity  with  his  position  above  stated,  that  one  of 
these  correlatives  is  nothing  whatever  beyond  the  negation  of 
the  other.  "  Correlatives  "  he  says  "  certainly  suggest  each 
other,  but  correlatives  may,  or  may  not,  be  equally  real  and 
positive.  In  thought  contradictories  necessarily  imply  each 
other,  for  the  knowledge  of  contradictories  is  one.  But  the 
reality  of  one  contradictory,  so  far  from  guaranteeing  the  reality 
of  the  other,  is  nothing  else  than  its  negation.  Thus  every 
positive  notion  (the  concept  of  a  thing  by  what  it  is)  suggests 
te  negative  notion  (the  concept  of  a  thing  by  what  it  is  not) ; 
and  the  highest  positive  notion,  the  notion  of  the  conceivable, 
is  not  without  its  corresponding  negative  in  the  notion  of  the 
inconceivable.  But  though  these  mutually  suggest  each 
other,  the  positive  alone  is  real ;  the  negative  is  only  an  ab- 
straction of  the  other,  and  in  the  highest  generality,  even  an 
abstraction  of  thought  itself."  Now   the   assertion 

that  of  such  contradictories  "  the  negative  is  onhj  an  abstrac- 
tion of  the  other  " — "  is  nothing  else  than  its  negation," — is 
not  true.  In  such  correlatives  as  Equal  and  Unequal,  it  is 
obvious  coouflrh  that  the  nej^ativo  concept  contains  something 
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besidd;  the  ner^-nlion  of  tlie  poBitive  one;  for  the  tilings  of 
which  eqiiulity  is  denied  are  not  abolished  from  conaciouaneM 
by  ihe  deniul.  And  the  fact  overlooked  by  Sir  William 
Hatuilton,  ia,  that  the  like  holds  even  with  those  correlativea 
of  whidi  the  nep^utivo  is  iiicoiiceiviiblo,  in  tho  strict  sense  of 
iho  word.  Take  for  example  the  Limited  and  the  Unlimited. 
Our  notion  of  lhe  Limited  is  composed,  firstly  of  a  conacioua- 
noss  of  some  kind  of  being,  and  secondly  of  a  consciousness  of 
the  limits  under  which  it  is  known.  In  the  antithetical  notion 
of  the  Uolimited,  the  consciousness  of  limits  is  abolished ;  but 
unt  ihc  consciousness  of  some  kind  of  being.  It  is  quite  Inio 
that  in  tho  absence  of  conooivod  limita,  this  consciousness  ceases 
to  bo  a  concept  properly  st  culled ;  but  it  is  none  the  loss  true 
that  it  rematna  as  a  mode  of  consciousness.  If,  in  such  cases, 
the  negative  contradictory  were,  as  alleged,  "  nofliiiiy  else" 
than  the  negation  of  the  other,  and  therefore  a  more  nonen- 
tity, then  it  would  clearly  follow  that  negative  contradictoiies 
could  be  used  interchangeably :  the  Unlimitid  might  be 
Hiought  of  as  antithetical  to  the  Divisible  ;  and  tho  Indivisible 
US  nutithetical  to  the  Limited.  While  tho  fact  that  they 
cannot  bo  so  used,  proves  that  in  consciousness  the  Unlimilt'd 
and  the  Indivisible  arc  qualitatively  distinct,  and  therefore 
pot.if  ive  or  real ;  since  distinction  cannot  exist  between 
notliiiigs.  The  error,  (very  naturally  fallen  into  by  philo- 
sophers intent  on  demonstrating  the  limits  and  conditions 
of  consciousness,)  consists  in  assuming  that  consciousness  con- 
tains nothing  but  limits  and  conditions  ;  to  the  entire  neglect 
of  that  which  is  limited  and  condilionerl.  It  is  forgotten 
that  there  is  something  which  alikp  forms  tlio  raw  m:itcrial 
of  dolinit.o  thought  and  ivmains  after  tho  definitcnes.t  wliich 
thinking  gave  to  it  has  been  dcstroyeil,  Now  utl 

this  applies  by  change  of  terms  to  the  last  and  highest  of 
these  aniinomies— that  between  the  Relative  avid  tho  Non- 
relative.  We  are  conscious  of  the  Relulive  as  existence  under 
conditions  and  limits  ;  it  is  impossible  that  these  conditions 
and  limits  can  be  thought  of  apart  from  something  to  which 


THE   RELATIVITY   OF  ALL   KNOWLEDGE.  9i 

(Ley  give  the  form  ;  the  abstraction  of  these  conditions  tsnd 
limits,  is,  by  the  hypothesis,  the  abstraction  of  them  only  ;  con- 
sequently there  must  be  a  residuary  consciousness  of  some- 
thing which  filled  up  their  outlines  ;  and  this  indefinite  some- 
thing constitutes  our  consciousness  of  the  Non-rnlative  or 
Absolute.  Impossible  though  it  is  to  give  to  this  conscious- 
ness any  qualitative  or  quantitative  expression  whatever,  it  is 
not  the  less  certain  that  it  remains  with  us  as  a  positive  and 
indestructible  element  of  thought. 

Still  more  manifest  will  this  truth  become  when  it  is  ob- 
served that  our  conception  of  the  llelative  itself  disappears,  if 
our  conception  of  the  Absolute  is  a  pure  negation.  It  is  ad- 
mitted, or  ratlier  it  is  contended,  by  the  writers  I  have  quoted 
above,  that  contradictories  can  be  known  only  in  relation  to 
each  other — that  Equality,  for  instance,  is  unthinkable  apart 
from  its  correlative  Inequality  ;  and  that  thus  the  Relative  can 
itself  be  conceived  only  by  opposition  to  the  Non-relative.  It 
is  als«o  admitted,  or  rather  contended,  that  the  consciousness  of 
a  relation  implies  a  consciousness  of  both  the  related  members. 
If  we  are  required  to  conceive  the  relation  bstween  tlie  Re- 
lative and  Non-relative  without  beinjr  conscious  of  both,  "  we 
are  in  fact"  (to  quote  the  words  of  Mr  ^lansel  difterentlj 
applied)  **  required  to  compare  that  of  which  we  are  conscious 
with  that  of  which  we  are  not  conscious ;  the  comparison 
itself  being  an  act  of  consciousness,  and  only  possible  through 
the  consciousness  of  both  its  objects."  What  then  becomes 
of  the  assertion  that  "  the  Absolute  is  conceived  merely  by  a 
negation  of  conceivability,"  or  as  "  the  mere  al>sence  of  the 
conditions  under  which  consciousness  is  possible  ?  "  If  the  Non- 
relative  or  A/>solute,  is  present  in  thought  only  as  a  mere 
negation,  then  the  relation  between  it  and  the  Relative  be- 
comes unthinkable,  because  one  of  the  terms  of  the  relation  is 
absent  from  consciousness.  And  if  this  relation  is  unthink- 
able, then  is  the  Relative  itself  unthinkable,  for  want  of  it- 
imtithesis :  whence  results  the  disappearance  of  all  thought 
wliatever. 
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Let  me  here  point  out  that  both  Sir  Wm  Harailton  and 
Mr  Jfansel,  dn,  in  other  pliicc«,  distinctly  imply  that  our 
caiifli'iiPtianess  iT  the  Absolute,  indcfiuite  though  it  is,  ia 
]io9ittvu  nml  not  iu;»aiive  'ilio  veiy  posaa^  ah«ady  quoled 
I'luin  Sir  ^^'m  Hdmihon,  m  which  he  uaserta  that  "the 
iihx'i'ufe  1-  conftnofl  merely  by  a  negation  of  conceivahility," 
ilsfll'ends  with  the  remark  that,  "  by  a  wonderful  revelation, 
w  iire  tliU9,  in  the  veiy  consciousness  of  our  inability  to  con- 
ceive aught  abiive  the  relative  and  fiiiilc,-  inspired  with  a 
belief  in  the  existence  of  aomothing  unconditioned  beyond 
tliij  sphere  of  all  comprehensible  reality."  The  last  of 
tliesc  assert  ions  practically  admite  that  which  (he  other 
denies.  By  the  hiws  of  thought  as  Sir  Wm  Harailton  has 
intei'jirctcd  thcni,  he  finds  himself  forced  to  the  conclusion 
that  our  consciousness  of  the  Absolute  is  a  pure  negation. 
He  novortliolcsa  finds  that  there  docs  exist  in  consciousness 
iin  irresistible  conviction  of  the  real  "  existence  of  some- 
(liiiif^  unconditioned,"  And  he  gets  over  the  inconsistency 
h\  speaking  of  this  coniiction  as  "  a  wondcH'ul  revelation  " — 
"  a  Iw-lief  "  with  which  wc  are  "  inspiieJ  ;  "  thus  apparently 
hinting  that  it  is  auix'r naturally  at  variance  with  the  laws  of 
thought.  Mr  Manscl  is  betrayed  into  a  Uke  ineonsiHlciifv, 
When  ho  says  that  "  wo  are  coni]ieUed,  b\'  tlio  C()nKlilution  of 
our  minds,  to  believe  in  the  existence  of  an  Absolute  and  In- 
finite licing,— a  hclici'  wliich  apjioars  foi-ced  upon  us,  as  the 
complement  of  our  consciousness  of  tiio  rehilive  aiul  the 
finite  ;  "  ho  clearly  says  by  impli&ition  l!iLit  this  conKcious- 
ness  is  p-isitive,  and  not  negative.  lie  tiicilly  admits  that 
we  are  obliged  to  regard  llie  Absolute  as  something  more 
than  a  negation — that  our  consciousness  of  it  is  iint  "  iho 
mere  absence  of  the  conditions  under  wliidi  cunsiiousness  ia 
possible." 

Tlie  supiinie  importance  of  tlii.s  question  masi  he  my 
ajioloTy  for  taxing  tlie  reader's  altention  a  lilth  further,  in 
the  ho]>e  of  clearing  up  the  remaining  difficulties.  The  no« 
cceaaril}  po,iiive  character  of  our  tonsciouaness  of  the  Uncon* 
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ditionedy  whtchy  as  we  haye  seen,  follows  from  an  ultimate 
law  of  thought,  will  be  better  understood  on  contemplating 
the  process  of  thought. 

One  of  the  arguments  used  to  prove  tlie  relativity  of 
our  knowledge,  is,  that  we  cannot  conceive  Space  or  Time  as 
cither  limited  or  unlimite<i.  It  it*  pointed  out  that  when  we 
imasnne  a  limit,  there  simultaneous! v  arises  the  consciousness 
of  a  space  or  time  existing  beyond  the  limit.  This  remoter 
space  or  time,  though  not  contemplated  as  definite,  is  yet  con- 
templated as  real.  Though  we  do  not  form  of  it  a  conception 
proper,  since  we  do  not  bring  it  within  bounds,  there  is  yet  in 
our  minds  the  imshaped  material  of  a  conception.  Similarly 
with  our  consciousness  of  Cause.  We  are  no  more  able  to 
form  a  circumscribed  idea  of  Cause,  than  of  Space  or  Time ; 
and  we  are  consequently  obliged  to  think  of  the  Cause  which 
transcends  the  limits  of  our  tliought  as  positive  though  inde- 
finite. Just  in  the  same  manner  that  on  conceiving  any 
bounded  space,  there  arises  a  nascent  consciousness  of  space 
outside  the  bounds  ;  so,  when  we  think  of  any  definite  cause, 
there  arises  a  nascent  consciousness  of  a  cause  behind  it :  and 
in  the  one  case  as  in  the  other,  this  nascent  consciousness  is 
in  substance  like  that  which  suggests  it,  thougli  without  form. 
The  momentum  of  thoun:ht  inevitably  carries  us  beyond  con- 
ditioned  existence  to  unconditioned  existence ;  and  this  ever 
persists  in  us  as  the  body  of  a  thought  to  wliich  wo  can  give 
no  shape. 

Ilence  our  firm  belief  in  objective  reality — a  belief  wliich 
metaphysical  criticisms  cannot  for  a  moment  shake.  When 
we  are  taught  that  a  piece  of  matter,  regarded  by  us  as  exist- 
ing externally,  cannot  be  really  known,  but  that  we  can 
know  only  certain  impressions  produced  on  us,  we  are  yet,  by 
the  relativity  of  our  thought,  compelle  1  to  think  of  these  in 
relation  to  a  positive  cause — the  notion  of  a  real  existence 
which  generated  these  impressions  becomes  nascent.  If  it  be 
proved  to  us  that  every  notion  of  a  real  existence  which  we 
tail  frame,  is  utterly  inconsistent  with  itself — that  matter. 
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hon-oTcr  conceived  by  us,  cannot  bo  malter  aa  it  actually  L>, 
our  conception,  tboiigh  transligurpd,  is  not  deatroywi :  there 
rcmiiinn  the  sense  nf  reality,  dissot-iutc-d  as  far  aa  possible  tVora 
lhi>Me  special  ftinns  undor  whicb  it  was  before  represenlwl  in 
l.h'iu^ht,  Tlmupli  Philosophy  condemns  sncccflnively  eaeli 
al  teinjitcd  conception  of  the  Absolute — though  it  proves  to  us 
llmt  ibn  Absolute  is  not  this,  nor  that,  nor  that — though  in 
obedience  to  it  we  negative,  oiiG  after  anotlier,  each  ideu  na  it 
fl]*i,ses ;  yet,  as  wo  cannot  expel  the  entire  contents  of  consci- 
ousness, there  ever  remains  beliind  an  clement  wliicli  passes 
into  ne^  Ehapea.  The  continual  negation  of  each  pai'ticu- 
lar  form  and  limit,  simply  results  in  the  more  or  less  com- 
plete iibstractioii  nf  all  fonns  and  limits;  and  so  ends  in  an 
indefinite  consciousness  of  the  unformed  and  unlimited. 

And  hero  we  come  face  to  fuce  with  the  ultimate  diffi- 
culty—How can  there  possibly  be  constituted  a  cirasciousness 
of  the  unformed  and  uidimited,  when,  by  its  very  nature,  con- 
sciousness is  possible  only  under  forms  and  limits  ?.  If  every 
consciousness  of  oxisience  is  a  consciousness  of  existence  as 
conditioned,  then  bow,  after  the  negation  of  conditions,  can 
there  be  any  residuum  P.  Though  not  directly  witlidi-awn  by 
the  withdrawal  of  its  conditions,  must  not  the  raw  material  of 
consciousness  be  willidravvn  by  implication  ?.  ^lust  it  not  van- 
ish when  the  conditions  of  its  existence  vanish  ?  Tliat 
there  must  be  a  solution  of  this  difliculty  is  manifest ;  since 
even  those  who  would  put  it,  do,  as  already  shown,  admit 
that  we  have  some  such  consciousness;  and  the  solulion  ap- 
pear to  be  that  above  shadowed  forth.  tiuch  consciuusiicas 
is  not,  and  cannot  be,  coustitutei  by  any  single  mental  act ; 
but  is  the  product  of  many  menial  acta.  In  each  concept  there 
is  an  clement  which  persists.  It  is  alike  impos>iblc  for  this 
cl.-'inent  to  be  absent  fi-om  consi'iousnoss,  and  for  it  to  be  jirc- 
scnt  in  consciousness  alone  :  cither  alternative  involves  un- 
rxmaciousness— the  one  from  the  want  of  the  substance;  tho 
other  from  the  want  of  the  form.  But  the  persistence  of  thia 
element  under  successive  couditions.  iiccessilaies  a  sense  of  it  a-^i 
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diatlnguished  from  the  conditions,  and  independent  of  them. 
The  aanse  of  a  something  that  is  conditioned  in  every  thought, 
cannot  be  got  rid  of,  because  the  something  cannot  be  got  rid  of. 
How  then  must  the  sense  of  this  something  be  constituted  ? 
Evidently  by  combining  successive  concepts  deprif8d  of  their 
limits  and  conditions.  We  form  this  indefinite  thought,  us 
we  form  many  of  our  definite  thoughts,  by  the  coalescence  of 
a  scries  of  thoughts.  Let  me  illustrate  this.  A  large 

complex  object,  having  attributes  too  numerous  to  be  repre- 
sented at  once,  is  yet  tolerably  well  conceived  by  the  union  of 
Beveral  representations,  each  standing  for  part  of  its  attributes. 
On  thinking  of  a  piano,  there  first  rises  in  imagination  its 
visual  appearance,  to  which  are  instantly  added  (though  by 
separate  mental  acts)  the  ideas  of  its  remote  side  and  of  its 
solid  substance.  A  complete  conception,  however,  involves  the 
strings,  the  hammers,  the  dampers,  the  pedals ;  and  while 
successively  adding  these  to  the  conception,  the  attributes  first 
thought  of  lapse  mon^  or  less  completely  out  of  consciousness. 
Nevertheless,  the  whole  group  constitutes  a  representation  of 
the  piano.  Now  as  in  this  case  we  form  a  definite  concept  of 
a  special  existence,  by  imposing  limits  and  conditions  in  suc- 
cessive acts ;  60,  in  the  converse  case,  by  taking  away  the 
limits  and  conditions  in  successive  acts,  we  form  an  indefinite 
notion  of  general  existence.  By  fusing  a  series  of  states  of 
consciousness,  in  each  of  which,  as  it  arises,  the  limitations 
and  conditions  are  abolished,  there  is  produced  a  consciousness 
of  something  mi  conditioned.  To  speak  more  rigor- 

ously : — this  consciousness  is  not  the  abstract  of  any  one 
group  of  thoughts,  ideas,  or  conceptions  ;  but  it  is  the  abstract 
of  all  thoughts,  ideas,  or  conceptions.  Tliat  which  is  common 
to  them  all,  and  cannot  bo  got  rid  of,  is  what  we  predicate  by 
the  word  existence.  Dissociated  as  tliis  becomes  from  each  of 
its  modes  by  the  perpetual  change  of  those  modes,  it  remains 
as  an  indefinite  consciousness  of  something  constant  under 
all  modes — of  being  apart  from  its  appearances.  The  dis- 
tiiiction  we  feci  bf^tween  special  and  general  existence,  is  thf 
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ilistim;! ioii  between  that  which  ia  changeable  in-  us,  and  that 
whidh  ia  uiichanjfcable.  The  contrast  betwocn  the  Absolute 
and  tho  Reliitivo  in  our  minds,  ia  reuUy  the  contrast  between 
that  mental  clement  which  exists  abaoUitcly,  and  those  which 
exist  relalWelv. 

By  its  very  nature,  therefore,  thia  ultimatn  njental  element 
ia  at  once  necessarily  indefinite  and  necessarily  indesiruclible. 
Our  consciousness  of  the  unconditioned  being  literolly  the  un- 
conrlitioned  consciousness,  or  raw  material  of  thought  to  which 
in  lliinking  we  give  definite  forms,  it  follows  that  an  ever-pre- 
sent sense  of  real  existence  ia  the  very  basis  of  our  intelligence. 
As  we  can  in  successive  mental  acts  get  rid  of  all  particular 
cftnditiona  and  replace  them  by  others,  but  cannot  get  rid  of 
that  unditfercntiatcd  bubstance  of  consciousness  which  is  con- 
dilionetl  anew  in  every  thought;  there  ever  remains  with  ns 
a  sense  of  that  which  exists  persistently  and  iiidejwndcntly  of 
conditions.  At  the  same  lime  that  by  the  laws  of  thought 
we  are  rigorously  prevented  fmm  forming  a  conception  of  ab- 
solute existence ;  we  ai-c  by  the  laws  of  lliought  eipmlly  pre- 
vented from  ridding  ourselves  of  tho  consciousness  of  absolute 
existence  :  this  consciousness  Wing,  as  we  here  see,  the  nbvcrso 
of  our  self-con scionsness.  And  since  the  only  [(ossible  mea- 
BUTO  of  relative  validity  among  our  beliefs,  is  the  degree  of 
their  persistence  in  opixisitioii  to  the  efforts  made  to  change 
tliem,  it  follows  that  tliis  which  persists  at  alt  times,  under  all 
circumstances,  and  cannot  eoaso  until  consciousness  ceases,  has 
the  highest  validity  of  any. 

'i'o  sum  up  this  somewhat  too  elaborate  argument :  —  Wo 
have  seen  how  in  the  very  assorliou  that  all  our  knowledge, 
pioperly  so  called,  ia  ReUlive,  tlicro  is  involved  the  assertion 
that  there  exists  a  >'on-relative.  Wo  have  seen  how,  in  each 
atep  of  the  argument  by  which  this  dortrinc  is  established, 
the  same  assumption  is  made.  We  have  seen  how,  from  tho 
very  necessity  of  thinking  in  relations,  it  follows  that  the 
Relative  ie  itself  inconceivable,  except  as  related  to  a  real 
Non-relative.     We  have  seen  that  milcsf  a  real  Xon-relativa 
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or  Absolute  be  postulated,  the  Relative  itself  becomes  abso-> 
lute;  and  so  brings  the  argument  to  a  contradiction.  And  on 
contemplating  the  process  of  thoiiglit,  we  have  equally  seen 
how  impossible  it  is  to  get  rid  of  the  consciousness  of  an 
actuality  lying  behind  appearances;  and  how,  from  this  im- 
poGaibility,  results  our  indestructible  belief  in  that  actuality. 


6 
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j  27.  Thus  do  ull  Hnca  of  arg;«nie[it  converge  to  the  bbjiic 
conclusion.  Tlie  inference  reached  a  priori,  in  the  last  chapter, 

confirms  tlie  inferences  which,  in  the  two  preccdinf^  chapters, 
were  reached  a  po^tcrioi'i.  Those  imbecilities  of  the  under- 
standing that  disclose  themselves  when  we  try  to  answer  tlie 
hijj-lu'st  questions  of  objective  science,  subjective  science  proves 
to  \t<i  nceessitjitod  by  the  laws  of  that  understanding.  Wc  not 
only  loam  by  the  frustration  of  all  our  efforts,  that  the  reality 
undin'lying  appearances  is  totally  and  for  ever  inconceivable 
bj'  us ;  but  we  also  leam  why,  from  the  very  nature  of  our 
intelligence,  it  must  be  so.  Finally  wc  discover  that  tins 
cjnclnsion,  whicli,  in  its  unqualified  form,  seems  opposed  to 
the  instinctive  convictions  of  mankind,  falls  into  harmony 
with  them  when  the  missing  qualification  is  supplied. 
Though  the  Absolute  cannot  in  any  manner  or  degree  be 
known,  in  the  strict  scn.so  of  knowing,  yet  we  find  that  its  po- 
sitive existence  is  a  necessary  d;itnm  of  consciousness  ;  that  so 
long  as  consciousness  continues,  we  cannot  for  an  instant  rid 
it  of  this  datum  ;  and  that  thus  the  belief  which  this  daluip 
constitutes,  has  a  higher  warrant  than  any  other  whatever. 

Here  then  is  that  bnais  of  ngreemont  wo  set  out  to  seek. 
Tliis  conclusion  which  objective  science  illustrafc-;.  and  sub- 
jective science  shows  to  be  unavoidable, — this  conclusion 
which,  while  it  in  the  main  expresses  the  doctrine  of  the  Eug- 
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iiflh  school  of  philosophy,  recognizes  also  a  soul  of  truth  in  the 
doctrine  of  the  antagonist  German  school — this  conclusion 
which  brings  the  results  of  speculation  into  harmony  with  those 
of  common  sense  ;  is  also  the  conclusion  which  reconciles  Reli- 
gion with  Science.  Common  Sense  asserts  the  existence  of  a 
reality ;  Objective  Science  proves  that  this  reality  cannot  bo 
what  we  think  it ;  Subjective  Science  shows  why  we  cannot 
think  of  it  as  it  is,  and  yet  are  compelled  to  think  of  it  as  ex- 
isting ;  and  in  this  assertion  of  a  Reality  utterly  inscrutable 
in  nature,  Religion  finds  an  assertion  essentially  coinciding 
with  her  own.  We  are  obliged  to  regard  every  phenomenon 
as  a  manifestation  of  some  Power  by  which  we  are  acted  upon ; 
though  Omnipresence  is  unthinkable,  yet,  as  experience  dis- 
closes no  bounds  to  the  diffusion  of  phenomena,  we  are  unable 
to  think  of  limits  to  the  presence  of  this  Power ;  while  the 
criticisms  of  Science  teach  us  that  this  Power  is  Incompre- 
hensible. And  this  consciousness  of  an  Incomprehensible 
Power,  called  Omnipresent  from  inability  to  assign  its  limits, 
is  just  that  consciousness  on  which  Religion  dwells. 

To  understand  fully  how  real  is  the  reconciliation  thus 
reached,  it  wiU  be  needful  to  look  at  the  respective  attitudes 
that  Religion  and  Science  have  all  along  maintained  towards 
this  oonclusion.  We  must  observe  how,  all  along,  the  imper- 
fections of  each  have  been  undergoing  correction  by  the  other; 
and  how  the  final  out-come  of  their  mutual  criticisms,  can  be 
nothing  else  than  an  entire  agreement  on  this  deepest  and 
widest  of  all  truths. 

§  28.  In  Religion  let  us  recognize  the  high  merit  that  from 
the  beginning  it  has  dimly  discerned  the  ultimate  verity,  and 
has  never  ceased  to  insist  upon  it.  In  its  earliest  and  crudest 
forms  it  manifested,  however  vaguely  and  inconsistently,  an 
intuition  forming  the  germ  of  this  highest  belief  in  which  all 
philosophies  finally  unite.  The  consciousness  of  a  mystery 
is  traceable  in  the  rudest  fetishism.  Each  higher  religious 
creed,  rejecting  those  definite  and  simple  interpretAl|o|^  of 
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Nature  previoualy  given,  has  bocomo  more  reli^ous  by  doing 
this.  Aa  the  quite  concrete  and  conceivable  ngencios  alleged 
aft  the  causes  of  things,  have  been  replaced  by  ngrenciea  less 
ouiiorc-te  and  conceivable,  the  element  of  myslery  has  of  ne- 
cessity become  iiiiirc  predominant.  Through  all  its  successive 
pliiiscs  the  disappearance  of  those  positive  dagmiis  bv  which 
llie  navsterv  w^ls  made  unmysterious,  has  formed  the  essential 
change  delineated  in  religious  history.  And  so  Bcliginn  hua 
ever  been  approximating  towards  that  complete  recognition  oi 
this  mystery  which  ia  it»  goal.  - 

For  its  e.iacntially  valid  belief,  Religion  has  constantly  done 
battle.  Gross  aa  were  the  disguises  under  which  it  first 
espoused  this  Ix-lJef,  and  cherishing  this  belief,  though  it  still 
is,  under  disfiguring  vestments,  it  has  never  ceased  to  main- 
tain and  defend  it.  It  has  everywhere  established  and  pro- 
pagated one  or  other  modification  of  the  doctrine  that  all  tilings 
are  tnanifestations  of  a  Power  that  transi'ends  our  knowledge. 
ThoHgh  from  age  to  age,  Seienee  has  continually  defeated  it 
wherever  they  have  come  in  collision,  and  has  oblii^ed  it  to 
relinquish  one  or  more  of  its  positions  ;  it  has  still  held  the 
remaining  ones  with  unditnlnished  tenacity.  Xo  exposure  of 
the  logical  inconsistency  of  its  conclusions— no  proot'  that  each 
of  its  particular  dogmas  was  absurd,  has  been  able  to  weaken 
its  allegiance  to  that  ultimate  verity  for  wliieh  it  stands. 
After  criticism  has  abolished  all  its  arguments  and  reduced  it 
to  silence,  there  has  still  remained  with  it  the  indestruclililc 
consciousness  of  a.  truth  which,  however  faulty  the  mode  in 
which  it  had  been  expressed,  was  yet  a  truth  beyond  cavil. 
To  this  conviction  its  adherence  has  been  substantially  sincere. 
And  for  the  guardianship  and  diffusion  of  it.  Humanity  has 
over  been,  and  must  ever  be,  its  debtor. 

l!ut  while  from  the  beginning,  Religion  has  had  Iho  all- 
essontial  office  of  preventing  men  from  being  wholly  absoibcd 
in  the  relative  or  immediate,  and  of  awakening  them  to  a  con- 
sciousness of  somethiiig  beyond  it,  this  office  has  been  hut  very 
imjwrffclly  discharged.     Religion  has  over  been  mora  or  lues 
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irreligious;  and  it  continues  to  be  partially  irreligious  even 
now.  In  the  first  place,  as  implied  aboye,  it  has  aU 

along  professed  to  have  some  knowledge  of  that  which  tran- 
scends knowledge;  and  has  so  contradicted  its  own  teachings. 
While  with  one  breath  it  has  asserted  that  the  Cause  of  aU 
thmgs  passes  understanding,  it  has,  with  the  next  breath, 
asserted  that  the  Cause  of  all  things  possesses  such  or  such 
attributes — can  be  in  so  far  understood.  In  the  se- 

cond place,  while  in  great  part  sincere  in  its  fealty  to  the  great 
truth  it  has  had  to  uphold,  it  has  often  been  insincere,  and 
consequently  irreligious,  in  maintaining  the  untenable  doc- 
trines by  which  it  has  obscured  this  g^eat  truth.  Each  as- 
sertion respecting  the  nature,  acts,  or  motives  of  that  Power 
which  the  Universe  manifests  to  us,  has  been  repeatedly  called 
in  question,  and  proved  to  be  inconsistent  with  itself,  or  with 
accompanying  assertions.  Yet  each  of  them  has  been  age 
after  age  insisted  on,  in  spite  of  a  secret  consciousness  that  it 
would  not  bear  examination.  Just  as  though  unaware  that 
its  central  position  was  impregnable.  Religion  has  obstinate- 
ly held  every  outpost  long  after  it  was  obviously  indefen- 
sible. And  this  naturally  introduces  us  to  the  third  and 
most  serious  form  of  irrelig^on  which  Religion  has  displayed ; 
namely,  an  imperfect  belief  in  that  which  it  especially  professes 
to  believe.  How  truly  its  central  position  is  impregnable,  Re- 
ligion has  never  adequately  realized.  In  the  devoutest  faith 
as  we  habitually  see  it,  there  lies  hidden  an  innermost  core  of 
scepticism ;  and  it  is  this  scepticism  which  causes  that  dread 
of  inquiry  displayed  by  Religion  when  face  to  face  with  Science. 
Obliged  to  abandon  one  by  one  the  superstitions  it  once  ten* 
aciously  Jield,  and  daily  finding  its  cherished  beliefs  more  and 
more  shaken.  Religion  shows  a  secret  fear  that  all  things  may 
•cnie  day  be  explained ;  and  thus  itself  betrays  a  lurking 
doubt  whether  that  Incomprehensible  Cause  of  which  it  is 
conscious,  is  really  incomprehensible. 

Of  Religion  then,  we  must  always  remember,  that  amid  its 
many  errors  and  corruptions  it  has  asserted  and  diffused  a 


■3  been  good ;  that  which  haa  proved  imtenj 
iiid  vicious  ill  practiw,  lias  been  its  irrpligic 
d  from  this  it  has  boon  over  undergoing  purifi 

jid  now  observe  that  all  alon^,  the  agent  vbi 
he  pmiGcation  has  been  Science.     We  hab 

the  {act  that  tliia  has  been  one  of  its  fun 
ignores  its  immeiiae  dobt  to  Science  ;  and  Sci 
t  all  conscious  how  rouuh  Religion  owes  it, 
trable  thut  every  sl*p  by  which  Religion  hi 
rom  its  first  low  conception  to  the  compftn 
it  has  now  reached,  Science  has  helped  it,  or 
to  take ;  and  that  even  now.  Science  is  urgir 
.  in  the  same  direction, 

heword  Science  in  ita  trueacnse,  as  comprehend 
nd  definite  knowledge  of  the  order  esiating  i 
ng  phenomena,  it  becoraca  manifoat  that  fro 
e  discovery  of  on  e^^tnblished  order  has  mudifii 
n  of  disorder,  or  undelennined  order,  which 
'  BUperstitton.  As  fast  as  experience  provei 
.miliar  changes  always  happen  in  the  aajnesoq 
ins  to  fade  from  the  mind  the  concf plion  of  u : 
!y  to  whose  variable  will  they  were  before  as( 
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fioua  one,  cannot  at  first  call  forth  the  same  feeling,  yet,  an 
being  less  comprehensible,  it  must  eventually  call  forth  this 
feeling  more  fully.  Take  an  instance.  Of  old  the  Sun 

was  regarded  as  the  chariot  of  a  god,  drawn  by  horses.  ITow 
fair  the  idea  thus  grossly  expressed,  was  idealized,  we  need  not 
inquire.  It  suffices  to  remark  that  this  accounting  for  the 
apparent  motion  of  the  Sun  by  an  agency  like  certain  visible 
terrestrial  agencies,  reduced  a  daily  wonder  to  the  level  of  the 
commonest  intellect.  When,  many  centuries  after,  Kepler  dis- 
oovered  that  the  planets  moved  round  tlie  Sun  in  ellipses  and 
described  equal  areas  in  equal  times,  he  concluded  that  in 
each  planet  there  must  exist  a  spirit  to  guide  its  movements. 
Here  we  see  that  with  the  progress  of  Science,  there  had  dis- 
appeared the  idea  of  a  gross  mechanical  traction,  such  as  was 
first  assigned  in  the  case  of  the  Sun  ;  but  that  while  for  this 
there  was  substituted  an  indefinite  and  less-easily  conceivable 
force,  it  was  still  thought  needful  to  assume  a  special  personal 
agent  as  a  cause  of  the  regular  irregularity  of  motion.  When, 
finally,  it  was  proved  that  these  planetary  revolutions  with 
all  their  variations  and  disturbances,  conformed  to  one  uni- 
versal law — when  the  presiding  spirits  which  Kepler  con- 
ceived were  set  aside,  and  the  force  of  gravitation  put  in  their 
place  ;  the  change  was  really  the  abolition  of  an  imaginable 
agency,  and  the  substitution  of  an  xmimag^nable  one.  For 
though  the  law  of  gravitation  is  within  our  mental  grasp,  it 
is  impossible  to  realize  in  thought  the  force  of  gravitation. 
Newton  himself  confessed  the  force  of  gravitation  to  be  in- 
comprehensible without  the  intermediation  of  an  ether ;  and, 
as  we  have  already  seen,  (§  18,)  the  assiunption  of  an  ether 
does  not   in   the   least  help  us.  Thus   it  is  with 

Science  in  general.  Its  progress  in  grouping  particular 
relations  of  phenomena  under  laws,  and  these  sjiccial  laws 
under  laws  more  and  more  general,  i^  of  necessity  a  pro- 
gp^ess  to  causes  that  are  more  and  more  abstract.  And 
causes  more  and  more  abstract,  are  of  necessity  causes  less 
«nd  less  conceivable;    since  the  formation  of  an  abstract 
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oonOTplion  involves  the  dropping-  of  certaia  concrete  elementa 
of  i.liought.  Hence  the  most  abstriict  conception,  to  which 
Science  is  ever  slowly  approaching,  is  one  that  merges  into 
the  inconticivalile  iir  unthiukable,  by  the  dropping  of  all  wn- 
crcte  ek'mems  of  thought.  And  so  ia  justified  the  aasertion, 
that  the  beliefs  which  Science  has  forced  upon  Religion,  h.ive 
been  intrinsically  more  religioiia  than  those  which  they  sup- 
planted. 

Science  however,  like  Rclipion,  has  but  very  incompletely 
fulKlIed  its  olhcc.  As  Religion  has  fallen  abort,  of  its  function 
in  so  far  as  it  has  been  irreligious  ;  so  has  Science  fallen  short 
of  its  function  in  so  far  as  it  has  been  unscientific.  Let  us 
note  the  several  parallelisms.  In  its  earlier  stages. 

Science,  while  it  begiin  to  teach  the  constant  relations  of 
phenomena,  and  so  disoredited  the  belief  in  separate  per- 
sonalities as  the  causes  of  them,  itself  eubstilutod  the  belief 
in  causal  agencies  which,  if  not  personal,  were  yet  concrete. 
When  certain  facts  were  said  to  show  "Nature's  abhurrence 
of  a  vacuum,"  when  the  properties  of  gold  were  explained  as 
due  10  some  entity  called  "  aureity,"  and  when  the  phenomena 
of  life  were  attributed  to  "  a  vital  principle ;  "  there  was  sot 
up  a  mode  of  interpreting  the  facts,  which,  while  antagonislic 
to  the  religious  mode,  because  assigning  other  agencies,  was 
iJso  unsuicntiftc,  because  it  professed  to  know  that  about 
which  nothing  was  known.  Having  abandoned  these  meta- 
physical agencies— having  seen  that  they  were  not  inde- 
pendent existences,  but  merely  special  combinations  of  general 
causes,  Science  has  more  recently  ascribed  extensive  groups 
of  jdicnomena  to  electricity,  chemical  affinity,  and  other  like 
gi'ncral  powers.  But  in  speaking  of  these  as  ultinnitc  and 
inil. 'pendent  entilies,  Seienco  has  preserved  substantially 
tlie  .'fiune  attitu.U'  as  b'foro.  Accounting  tlms  for  all  phe. 
ni.muna.  lluisa  of  Life  and  Thought  included,  it  has  not  only 
miiniitiucd  its  sruming  antagonism  to  Religion,  by  alleging 
agencies  of  a  radically  unlike  kind  ;  but,  in  so  far  as  it  has 
tocidy  assumed  a  knowledge  of  these  agencies,  it  liaa  continued 
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nnscientific.  At  the  present  time,  however,  the  most  advanced 
men  of  science  are  abandoning  these  Liter  conceptions,  as 
their  predecessors  abandoned  the  earlier  ones.  Magnetism, 
heat,  light  &c.,  which  were  awhile  since  sjK)ken  of  as  so 
many  distinct  imponderables,  physicists  are  now  beginning 
to  regard  as  different  modes  of  manifestation  of  some  one 
universal  force ;  and  in  so  doing  are  ceasing  to  think  of 
tliis  force  as  comprehensible.  In  each  phase  of  its 

progress.  Science  has  thus  stopped  short  with  superficial 
solutions — has  unscientifically  neglected  to  ask  what  was 
the  natuire  of  the  agents  it  so  familiarly  invoked.  Though 
in  eacli  succeeding  phase  it  has  gone  a  little  deeper,  and 
merged  its  supposed  agents  in  more  general  and  abstract 
ones,  it  has  still,  as  before,  rested  content  with  these  bb 
if  they  were  ascertained  realities.  And  this,  which  has 
all  along  been  the  unscientific  characteristic  of  Science,  has 
all  along  been  a  part  cause  of  its  conflict  with  Religion. 

§  30.  We  see  then  that  from  the  first,  the  faults  of  both 
Religion  and  Science  have  been  the  faidts  of  imperfect  de- 
velopment. Originally  a  mere  rudiment,  each  has  been 
growing  into  a  more  complete  form  ;  the  vice  of  each  has  in 
all  times  been  its  incompleteness ;  the  disagreements  between 
them  have  throughout  been  nothing  more  than  the  con- 
sequences of  their  incompleteness ;  and  as  they  reach  theii 
final  forms,  they  come  into  entire  harmony. 

The  progress  of  intelligence  has  throughout  been  duaL 
Tliough  it  has  not  seemed  so  to  those  who  made  it,  every  step 
in  advance  has  been  a  step  towards  both  the  natural  and  the 
supernatural.  The  better  interpretation  of  each  phenomenon 
has  been,  on  the  one  hand,  the  rejection  of  a  cause  that  was 
relatively  conceivable  in  its  nature  but  unknown  in  the  order 
of  its  actions,  and,  on  the  other  hand,  the  adoption  of  a  caase 
that  was  known  in  the  order  of  its  actions  but  relatively  in- 
conceivable in  its  nature.  The  first  advance  out  oi  universal 
fetishism,  manifestly  involved  the  conception  of  agencies  1 
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Bssimilablo  to  tho  familiar  agencies  of  mpn  and  aounalR,  and 
tliorefore  less  untlurstood ;  while,  at  tho  same  time,  such  newiy- 
concoivod  Bj^ciicios  in  so  fa.r  as  i.hey  were  distinguished  by 
their  iiiiiform  oHi't'ls,  wore  bettor  undprstood  than  those  thej- 
re|)laced.  All  subsequent  advances  display  the  same  double 
result.  Every  deeper  and  more  general  power  arrived  at  aa 
n  cause  of  phenomena,  liaa  been  at  once  less  comprehensible 
ihan  the  special  ones  it  superseded,  in  the  sense  of  being  Ies8 
dL-finitcly  rcpresontable  in  thought ;  while  it  has  been  more 
coraprehensihlo  in  the  sense  that  its  actions  have  been  more 
completely  prodicable.  The  progress  ha.s  thus  been  a-s  much 
towards  the  estuhlishmentof  a  positively  unlinoivn  os  towards 
the  eslahlishireiit  of  a  positively  known.  Though  as  know- 
ledge approaches  ita  culmination,  every  unaccountable  and 
seemingly  aupeniatural  fact,  is  brought  into  the  category  of 
facts  that  are  accountable  or  natural ;  yet,  ot  the  Siinio  time, 
all  atcounlahle  or  natural  facte  arc  proved  to  bo  in  their  ulii- 
mato  genesis  unaccountable  and  supernatural.  And  .so  there 
ui'iso  two  antithetical  states  of  mind,  answering  to  the  op- 
posito  aides  of  that  exiatenco  about  which  we  think.  Aniile 
our  consciousness  of  Nature  under  the  one  aspect  conslitules 
Science,  our  consciousnesis  of  it  under  the  other  a.spcct  con- 
stitutes Religion. 

Other^viso  cnntem plating  the  facts,  we  may  say  that  Reli- 
gion and  Sv-ietice  have  been  undergoing  a  slow  difibreutiation  ; 
and  that  their  ceaseless  conflicts  have  been  due  to  the  imper- 
fect separation  of  their  spheres  and  functions.  Religion  has, 
from  the  first,  struggled  to  unite  more  or  less  science  with  its 
nescience ;  Science  has,  from  the  first,  kept  hold  of  more  or 
less  nescience  as  though  it  were  a  part  of  science.  Each  has 
been  obliged  gradually  to  relinquish  that  territory  which  it 
wrongly  claimed,  while  it  has  gained  from  the  otlier  that  to  which 
.t  had  a  right ;  and  the  antagonism  between  tliein  has  hec-n 
an  inevitable  acconiiiaiiimcnt  of  this  process.  A  more  specitio 
statement  wiU  make  this  clear.  Religion,  though  at 

the  outset  it  asserted  a  mystery,  also  mode  numerous  dotiuitu 
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HBortiom  respecting  this  mysterr— professed  to  know  Etc  am- 
tun)  in  the  minutest  detail ,  and  in  so  tur  aa  it  claimed  ptisi' 
tive  kuowledgp,  it  trcspasaod  uimn  tliu  prdviuce  of  ftniiiu-e. 
Frum  the  times  of  curly  in\-tholugio«,  wUuii  such  iiiliiiiutc  uu- 
quuiiituncc  with  the  mystery  was  uUogvd,  down  to  our  own 
iuys,  when  but  a  tew  abstract  and  vu^c  propositions  are 
maintuiued,  Keligion  boa  been  compelled  by  !^icuce  to  give 
up  one  after  another  of  its  dogmas — of  those  assumed  oigui- 
tions  which  it  could  not  aubstantiato.  In  the  mctm  time^ 
Science  substituted  for  the  personulitics  to  which  licligion 
ascribed  phenomena,  certain  mctupbysictil  entities;  and  in 
doing  this  it  trespassed  on  the  province  of  Religion  ;  since  it 
classed  among  the  things  which  it  comprehcndLHl,  CLTtain 
forma  of  the  incomprehensible.  I'artly  by  the  criticisnu  of 
lieligion,  which  haa  occasionally  called  in  question  its  a^ump- 
tions,  and  portly  aa  a  conse<]Ucnce  of  ajMiitaiieous  growth, 
Scieiioo  has  been  obliged  to  abandon  these  attempts  to  include 
within  the  boundaries  of  luiowledge  that  which  cannot  be 
known ;  and  haa  ao  yielded  up  to  Religion  that  which  of 
right  belonged  to   it.  So  lung  as  this  process  of 

dillerentiution  is  incomplete,  more  or  less  of  antagonism 
must  continue.  GradmvUy  as  the  limits  of  possible  cognition 
ere  oslublishcd,  -the  causes  of  conflict  will  diminish.  And 
a  permanent  peace  will  be  readied  when  Svienee  becomes 
fully  convinced  that  its  explanations  are  pruximate  and  re- 
lative ;  while  Religion  becomes  fully  convinced  titat  the 
mystery  it  contemplates  is  ultimate  and  absolute. 

Religion  and  Science  are  therefore  necessary  correlatives. 
Aa  already  hinted,  thoy  aland  respectively  for  those  two  anti- 
thetical modes  of  consciousness  which  cannot  exist  asunder.  ' 
A  known  cannot  bo  thought  of  apart  from  an  unknown  ;  nor 
jtni  un  unknown  be  thought  of  apart  from  a  known.  And  by 
cimscqueuce  neither  can  become  mure  distinct  without  giving 
greater  distinctness  to  the  other.  To  carry  further  a  raela- 
[ibor  before  uaed,^they  are  the  positive  and  aegativo  poles  of 
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thoiiglit ;  (»f  nhicli  neither  can  gain  in  intensity  -mihout  in- 
(Tensing  tlie  iiilousity  of  tlie  other, 

g  ;31.  Thus  the  conscioiisTiess  of  au  Inscrutable  Pciwei'  mani- 
fpslotl  to  ua  through  all  phcnometiii,  liits  bi«n  growing  ever 
eliamr ;  unil  nuisl  evenlually  be  freed  from  its  imijerfcctions. 
Tb?  uertjiinly  that  on  the  one  hand  such  u  Power  exists,  while 
0  tl  e  othe  h  nil  'ts  nature  tntnscenda  intuition  and  is  be- 
\  d  uay  a  n  13  he  certainty  towards  which  iTitell  igcnco 
has  f  ora  oh  been  progressing.  To  this  conclusion 
V      c       c  ar    res  as  it  reaches  its  conflnee ;  while  to 

1  3    -o     1  I  bgion  is   ii-rcaiatibly  driven  by  criticism. 

\  dues  the  demands  of  the  m'jst  rigorous 

i  s.        t  ae  that  it  gives  the  religious  sentiment 

t  I  osa  I  sphere  of  action,  it  is  the  conclusion  we 
ue  b  u  d   ou      i         thout  rosei-vo  or  qualificalioii. 

Siimc  do  indeed  aD«ge  that  thou;^h  the  Ultimate  Cause  of 
things  cannot  really  be  thought  of  by  us  as  having  s[>ecificd 
attributes,  it  is  yet  incumbent  upon  us  to  assert  these  attri- 
butes.  Though  the  forms  of  our  consciousness  are  such  that 
the  Absolute  canno*,  in  any  manner  or  degree  be  brought 
within  them,  we  are  nevertheless  told  that  we  must  represent 
the  Absolute  to  ou'-selvea  under  these  fonns."  As  wriles  5Ir 
Hansel,  in  the  work  from  which  I  have  already  quoted  largely 
— "  It  is  our  duty,  then,  to  ihink  of  God  as  personal ;  and  it 
is  our  duty  to  '>dieve  that  He  is  infinite." 

That  this  is  not  the  conclusion  here  adopted,  needs  hardly 
be  said.  If  there  be  any  meaning  in  the  foregoing  argu- 
ments, duty  requires  us  neither  lx)atrirra  nor  deny  porsoniililv. 
Our  duty  is  to  submit  ourselves  with  all  humility  to  the 
cslablislicd  limits  of  our  intelligence ;  and  not  [wrversely  lo 
i-ebel  against  them.  J^et  those  who  can,  believe  that  there  is 
clcniiil  w;ir  set  between  our  intellectual  faculties  and  our  mo- 
ral obligations,  I  for  one,  admit  no  such  radical  vice  in  tha 
junalitutiioii  of  things. 
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Thia  which  to  most  will  seem  an  essentially  irreligious  po- 
Bition,  is  an  essentially  religions  one — nay  is  the  religious  one, 
to  which,  as  ah'eacly  sho^\^l,  all  othei-s  are  but  approxunationa 
In  the  estimate  it  ijnplies  of  the  Ultimate  Cause,  it  doe^  not 
fall  short  of  the  alternative  position,  but  exceeds  it.  Those 
who  espouse  tliis  alternative  position,  make  the  erroneous  as- 
Bumption  that  the  choice  is  between  personality  and  some* 
tl»ing  lower  than  personality  ;  whereas  the  choice  is  rather 
between  personality  and  something  higher.  Is  it  not  just 
possible  that  there  is  a  mode  of  being  as  much  transcending 
IntoUigence  and  Will,  as  these  transcend  mechanical  motion  ? 
It  is  true  that  we  are  totally  unable  to  conceive  any  such 
higher  mode  of  being.  But  this  is  not  a  reason  for  question- 
ing its  existence ;  it  is  rather  the  reverse.  Have  we  not  seen 
how  utterly  incompetent  our  minds  are  to  form  even  an  ap- 
proach to  a  conception  of  that  which  underlies  all  phe- 
nomena ?  Is  it  not  proved  that  this  incompetency  is  the  incom- 
petency of  the  Conditioned  to  grasp  the  Unconditioned  ?  Does 
it  not  follow  that  the  Ultimate  Cause  cannot  in  any  respect  be 
conceived  by  us  because  it  is  in  every  respect  greater  than  can 
be  conceived  ?  And  may  we  not  therefore  rightly  refrain 
from  assigning  to  it  any  attributes  whatever,  on  the  ground 
that  such  attributes,  derived  as  tliey  must  be  from  our  own 
natures,  are  not  elevations  but  degradations  ?  Indeed  it  seoma 
somewhat  strange  that  men  should  suppose  the  highest  wor- 
ship to  lie  in  assimilating  the  object  of  their  worship  to  them- 
selves. Not  in  asserting  a  transcendant  difference,  but  in  as- 
serting a  certain  likeness,  consists  the  element  of  their  creed 
which  they  think  essential.  It  is  true  that  from  the  time 
when  the  rudest  savages  imagined  the  causes  of  all  thiiigs  to 
be  creatures  of  flesh  and  blood  like  themselves,  down  to  our 
own  time,  the  degree  of  assumed  likeness  has  been  diminishing. 
But  though  a  bodily  form  and  sul>stanco  similar  to  that  of  man, 
has  long  since  ceased,  among  cultivated  races,  to  be  a  litomlly- 
oonceived  attribute  of  the  Ultimate  Cause — though  the  grosser 
human  desires  have  been  also  rejected  as  unfit  elements  of  tli€ 
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impious  by  men  who  yet  hold  themselves  boimi 
('  Creative  Tower  as  in  some  respects  anthropon 
I  who  do  not  see  that  the  one  proceeding  is  bir 
form  of  the  other.     And  then,  most  marvellou 
irse  is  persisted  in  even  by  those  who  contend  i 
oily  unable  to  frame  any  conception  whatevei 
'e  Power.   After  it  has  been  shown  that  every  e 
specttng  the  genesis  of  the  Uniyerse  commits  u 
impossibilities  of  thought  —  after  it  has  l 
:  each  attempt  to  conceive  real  existence  ends  is 
I  snicidib— -afl»r  it  has  been  shown  why,  by  the  i; 
Q  of  our  minds,  we  are  eternally  debarred  fi 
f  this  Absolute ;  it  is  still  assorted  that  we  ou 
f  the  Absolute  thus  and  thus.     In  all  imagini 
nd  thrust  upon  us  the  truth,  that  we  are  not  ] 
know— nay  are  not  even  permitted  to  cono^* 
ty  which  is  behind  the  veil  of  Appearance ;  \ 
id  to  be  our  duty  to  believe  (and  in  so  far  to  o 
}  this  Beality  exists  in  a  certain  defined  mam 
all  this  reverence?  or  shall  we  call  it  the  reten 
3  might  be  written  upon  the  impiety  of'  the  pic 
he  printed  and  spoken  thoughts  of  religious  teach< 
;t  everywhere  be  traced  a  professed  fiimiliarity  w 
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supposition  that  the  tickings  and  other  movements  of  a  watch 
constituted  a  kind  of  consciousness ;  and  that  a  watch  po  scssed 
of  such  a  consciousness,  insisted  on  regarding  the  watchmaker's 
actions  as  determined  like  its  own  by  springs  and  escapements; 
wo  should  simply  complete  a  parallel  of  which  religious 
teachers  think  much.  And  were  we  to  suppose  tliat  a  watch 
not  only  formulated  the  cause  of  iU  existence  in  these 
mechanical  terms,  but  held  that  watches  were  bound  out  of 
reverence  so  to  formulate  this  cause,  and  even  vituperated,  as 
atheistic  watches,  any  that  did  not  venture  so  to  formulate  it ; 
we  should  merely  illustrate  the  presumption  of  theologians  by 
carrj'ing  their  own  argument  a  step  further.  A  few 

extracts  will  bring  home  to  the  reader  the  justice  of  thi^ 
comparison.  We  are  told,  for  example,  by  one  of  high 
repute  among  religious  thinkers,  that  the  Universe  is  "the 
manifestation  and  abode  of  a  Free  Mind,  like  our  own  ;  em- 
bodying His  personal  thought  in  its  adjustments,  realizing 
His  own  ideal  in  its  phenomena,  just  as  we  express  our  inner 
faculty  and  character  through  the  natural  language  of  an  ex- 
ternal life.  In  this  view,  we  interpret  Nature  by  Humanity ; 
we  find  the  key  to  her  aspects  in  such  purposes  and  affections 
as  our  own  consciousness  enables  us  to  conceive ;  we  look 
everywhere  for  physical  signals  of  an  ever-living  "Will ;  and 
decipher  the  universe  as  the  autobiography  of  an  Infinite 
Spirit,  repeating  itself  in  miniature  within  our  Finite  Spirit.** 
The  same  writer  goes  still  further.  He  not  only  thus  parallels 
the  assimilation  of  the  wat<;hmaker  to  the  watch, — he  not  only 
£hinks  the  created  can  "  decipher  "  "  the  autobiography  "  of 
tlie  Creating ;  but  he  asserts  that  the  necessary  limits  of  the 
one  are  necessary  limits  of  the  other.  The  primary  qualities 
of  Ixxlies,  he  sjiys,  "  belong  eternally  to  f  he  material  datum  ob- 
jective to  God  "  and  control  his  acts ;  while  the  secondary 
ones  are  "  products  of  pure  Inventive  Reason  and  Determining 
Will" — constitute  ** the  realm  of  Divine  originality."  ♦  ♦  • 
'•  While  on  this  Secondary  field  Ilis  Mind  and  ours  are  thus 
Duntrasted,  they  meet  in  resemblance  again  upon  the  Primary; 


^,  ...,M!-,..,  Ill  ji-iiiuiii^  1110  liosmicnl  concept 
|[(:  orbits  out  ■)!'  immensity  ami  delcnniiiinjj  scu- 
ity,  could  but  fuilow  ibo  laws  of  curvutui-e,  ii 
ijiortioii."  That  is  lo  suy,  tlic  Ultimate  Cause  is 
vhanic,  not  only  aa"8haping"  the  "  material  dal 
"  lUra,  but  also  as  bein^  obliged  to  confoni 
ry  properticB  of  that  dBtuin."  Nor  ia  this 
vs  some  account  of  "the  Divine  psycholiigy," 
}f  aariiig  that  "  we  leurn  "  "  the  character  of  ( 
of  affections  in  Him  "  from  "  the  distributiot 
I  the  hierarchy  of  our  impulsea."  In  other  woi 
that  the  Ultimate  Cause  has  dosirea  that  arc  to 
ligher  and  lower  like  our  oim.*  Ew 

rd  of  the  king  who  wished  he  had  been  present 
.  of  the  world,  that  he  might  have  g:iven  good  i 
•r-ds  humble  however  compared  with  those  who  p 
^rstand  not  only  the  relation  of  the  Creating  to  t 
;  also  how  tlie  Creating  ia  constituted.  And  i 
.■ndent  audacity,  which  claims  to  penetrate  t 
ic  i'owor  manilest«i  to  ua  tlirotigh  all  existence 
aland  behind  that  Power  and  not«  thii  condilic 
this  it  ia  which  passes  current  aa  piety  !  M 
out  heeitatioQ  affirm  that  a  sincere  recognition 
lat  our  own  and  all  other  existence  is  a  mystf 
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bean  only  through  the  successive  failures  of  such  conceptions 
to  satisfy  the  mind,  that  higher  and  higher  ones  have  been 
gradually  reached;  and  doubtless,  the  conceptions  now  current 
are  indispensable  as  transitional  modes  of  thought.  Even 
more  than  this  may  be  willingly  conceded.  It  is  possible, 
nay  probable,  that  under  their  most  abstract  forms,  ideas  of 
this  order  wiU  always  contiime  to  occupy  the  background  of 
our  consciousness..  Very  likely  there  will  ever  remain  a  need 
to  g^ve  shape  to  that  indefinite  sense  of  an  Ultimate  Existence, 
which  forms  the  basis  of  our  intelligence.  We  shall  always 
be  under  the  necessity  of  contemplating  it  as  aonie  mode  of  be- 
ing; that  is — of  representing  it  to  ourselves  in  some  form  of 
thought,  however  vague.  And  we  shall  not  err  in  doing  this 
so  long  as  wo  treat  every  notion  we  thus  frame  as  merely  u 
symbol,  utterly  without  resemblance  to  that  for  which  it 
stands.  I^erliups  the  constant  formation  of  such  symbols  and 
constant  rejection  of  them  as  inadequate,  mav  bo  hereafter, 
as  it  has  hitherto  been,  a  means  of  discipline.  Perpetually  to 
construct  ideas  requiring  the  utmost  stretch  of  our  faculties, 
and  perpetually  to  find  that  such  ideas  must  be  abandoned  as 
futile  imaginations,  may  realize  to  us  more  fully  than  any  other 
course,  the  greatness  of  that  which  we  vainly  strive  to  grasp. 
Such  efforts  and  failures  may  serve  to  maintain  in  our  minds 
a  due  sense  of  the  incommensurable  difference  between  the 
Conditioned  and  the  Unconditioned.  By  continually  seeking 
to  know  and  being  continually  thrown  back  with  a  deepened 
conviction  of  the  impossibility  of  knowing,  we  may  keep  alive 
the  consciousness  that  it  is  alike  our  highest  wisdom  and  our 
highest  duty  to  regard  that  through  which  all  things  exist  as 
The  Unknowable. 

§  32  An  immense  majority  will  refuse  with  more  or  less  of 
indignation,  a  belief  seeming  to  them  so  sliadowy  and  indefinite. 
Havinn^  always  embodicnl  the  Ultimate  Cause  so  fur  as  was 
needful  to  its  mental  realization,  they  must  necessarily  resent 
the  substitution  of  an  Ultimate  Cause  which  cannot  be  men* 
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lully  roalizeil  at  all.  "  Tou  offer  us,"  they  say,  "  an  untliinlc> 
ulile  abstraction  in  place  of  a  Being  towards  whom  we  may 
entertain  dotinite  fci-linga.  Though  we  arc  told  that  the  Ab- 
8i>liit<j  is  rail,  yel  wince  we  are  not  allnwe'i  to  conceive  it,  it 
ini^ht  aa  well  lie  u  pure  negjition.  Instead  of  a  Power  which 
wo  can  re;jard  as  having  some  syinpalhy  with  us,  yon  wou!(I 
have  us  contoniphito  a  Power  to  which  no  emotion  whatever 
can  Iw  ascribed,  ..Vnd  so  we  aro  to  bo  deprived  of  the  very 
Bubstauce  of  our  fuilh." 

This  kind  of  protest  of  necessity  accompanies  every  change 
from  a  lower  creed  to  a  higher.  The  belief  in  a  community 
of  natui'e  between  iiimsolf  and  the  object  of  bis  worship,  ht« 
always  been  to  miin  a  satisfactory  one;  and  ho  has  always 
aecoptod  with  reluctance  those  successively  less  concrete  cop- 
cepticuis  which  have  been  forced  upon  him.  DoubtIes.s,  in  nil 
times  and  places,  it  has  consoled  the  baibarinn  to  think  of  his 
deilica  as  so  exactly  like  himself  in  nature,  that  thev  could  bo 
brib^'d  bv  offerings  of  food  ;  and  the  assurance  that  deities 
could  not  be  so  propitiated,  must  have  been  repugnant,  be- 
cause it  deprived  him  of  an  easy  method  of  gaining  super- 
natural protection.  To  the  Greeks  it  was  manifestly  a  source 
of  comfort  that  on  occasions  of  diffLcnllv  thev  coiiM  obt:iiti, 
through  oracles,  the  adviiro  of  their  gods, — nay,  might  even 
get  the  personal  aid  of  their  gods  in  battle  ;  and  it  was  pro- 
bablv  a  very  genuine  auger  which  they  visited  upon  philo- 
sophers who  called  in  question  those  gross  ideas  of  their  mv- 
thologv.  A  religion  which  teaches  the  Hindoo  that  It  ia 
impossible  to  prirchaso  eternal  happiness  by  placing  himielf 
under  the  wheel  of  Juggernaut,  can  scarcely  fail  to  seem  a 
cruel  one  (o  him;  since  it  deprives  liim  of  the  plea-surablo 
fntisciousness  (hat  he  can  at  will  exchange  miseries  for  jovs. 
Ntir  is  it  less  clear  that  to  our  Catholic  ancestore,  the  lieliefs 
ihat  crimes  could  be  eompoundod  for  by  the  building  of 
churches,  that  iheir  own  punishments  and  ihoso  of  their  re- 
latives could  bo  abridged  by  the  saying  of  masses,  and  that 
divine  aid  or  forgivoneas  might  be  gained  through  the  inter* 
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oearioa  of  soiats,  were  bigUf  sulacin^  ones ;  and  that  Pn>- 
t««taQtiuii,  in  Hubstitutiog  the  conception  of  a  God  so  com- 
paratively unlike  ourseh'ca  as  not  to  bo  influenced  bv  such 
metboils,  muSt  hare  appeared  to  them  liurd  und  cold 
Nuturally,  therefore,  we  must  expect  a  lurthcr  step  in  the 
laiue  direction  to  meet  with  a  similHr  resistance  from  outru^'d 
writiments.  Ko  mental  revolution  can  beaccomjtlisbed 

without  more  or  less  of  laceration.  Be  it  a  clian^  of  liubit  or 
a  change  of  conviction,  it  must,  if  the  habit  or  conviction  be 
■trong,  do  violence  to  some  of  the  feelings ;  and  thceo  nmst 
of  course  oppose  it.  For  long-experienced,  and  therefore 
definite,  sources  of  saliafacticn,  have  to  be  substituted  sources 
of  satisfaction  that  have  Qot  been  expenonced,  and  are 
therefore  mdefinite.  That  which  is  relatively  wtll  known 
and  real,  has  to  be  f^vun  up  for  Ihut  which  is  relatively 
unknown  and  ideal.  And  of  courve  such  an  exchange  cannot 
be  made  without  a  conflict  iuvolving  pain.  Espe- 

cially then  must  there  arise  a  strong  antugonism  to 
any  alteration  in  so  deep  and  vital  a  conception  as  that 
with  which  we  are  here  dealing.  Underlying,  as  this 
conception  does,  all  others,  a  moditication  of  it  threatens  to 
reduca  the  superstructure  to  ruins.  Or  to  change  the 
metaphor— being  tlio  root  with  which  are  connected  our 
ideas  of  goodnesa,  rectitude,  or  duty,  it  appears  impossible 
that  it  should  bo  transformed  without  causing  theso  to 
wither  away  and  die.  The  whole  higher  part  of  the  nature 
almost  of  necessity  takes  up  arms  against  a  change  which,  by 
destroying  the  established  associations  of  thought,  seems 
to  eradicate  morality. 

This  is  by  no  means  all  that  has  to  be  said  for  such  pro- 
tests. There  is  a  much  deeper  meaning  iu  them.  They  do 
not  simply  express  the  natural  repugnance  to  a  revolution  of 
belief,  liovc  made  specially  intense  by  the  vital  importance  of 
the  bchuf  to  be  revolutionized ;  but  tlicT  also  express  an 
uutinctivo  adhesion  to  a  belief  that  is  in  one  sense  the  best 
^4be  best  for  those  who  thus  ding  to  it.  though  not  oK 
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straclodly  the  beat.  For  Iicro  let  me  remftrk  ttat 

what  wore  iibovc  spokon  of  as  the  imperfectionB  of  Religion, 
at  first  grcnt  but  gradually  diminishing',  have  been  imperfec- 
tions only  OS  mciisiireJ  by  an  ftbsulut«  atanduril  ;  and  not  *a 
measured  by  a  relaliva  one.  Speaking  generally,  the  religion 
eurreat  in  each  age  and  among  each  poopio,  has  bean  as 
ne^ir  an  approximation  to  the  truth  as  it  waa  then  and  flic-ra 
possihle  for  men  to  receive :  the  more  or  less  concrete  fonna 
in  which  it  has  embodiiid  the  truth,  have  simply  been  the 
meuna  of  makiri;"  thinkable  what  would  otherwise  have  been 
uiKhiukable ;  and  so  have  for  the  time  being  served  to 
inorfase  ita  iTupressiveness.  If  wo  consider  the  con- 

ditions of  the  Ciise,  we  shall  find  this  to  be  an  unavoidable 
cunelusiun.  During  each  stage  of  evolution,  men  must  think 
in  suuh  tenna  of  thought  aa  thoy  possess.  Wiile  all  the 
eoiispiuuous  changes  of  which  they  can  observe  the  origins, 
liavo  men  and  animals  aa  antecedents,  thoy  are  unable  to 
tliiiik  of  antecedents  in  general  under  any  other  shapes  ;  and 
hence  creative  agencies  are  of  necessity  conceived  by  them 
in  these  shapea.  If  during  this  phase,  those  concrete  con- 
ceptions were  taken  from  them,  and  the  attempt  made  to 
give  them  comparatively  abstract  conceptions,  the  result 
would  be  to  leave  their  minds  with  none  at  all ;  since  (he 
substituted  ones  coul.l  not  bo  mentally  represented.  Simi- 
larly with  every  S'lcccssive  slago  of  religioua  belief,  down  to 
the  liist.  Though,  as  accnmuliiliiig  experiences  slowly  rao- 
ilif'v  the  earliest  ideas  of  causal  pcrsoimlitios,  there  grow  up 
more  general  and  vague  ideas  of  them ;  yet  these  cannot  be 
at  once  ivphicwl  by  others  Blill  more  general  and  vague 
Fui-tlier  experiences  must  supply  tlie  nectlt'ul  further  abstrac- 
tions, before  the  mental  viiid  left  by  the  destruction  of  such 
inferior  ideas  can  be  filled  by  ideas  of  a  superior  order.  And 
it  the  present  time,  the  refii.sal  (o  abandon  a  relatively  concrete 
notion  for  a  relatively  abstract  dtio,  implies  the  inability  to 
frame  the  relatively  abstract  one;  and  so  proves  that  the 
change  would   bo  fremature   dud  injurious.  8tiLl 
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more  clearly  shall  we  see  the  injuriousQCss  of  any  such 
premature  change,  on  observing  that  the  effectB  of  a  btlief 
upon  conduct  must  be  diminished  in  proportion  as  the  ^-ivid• 
ncss  with  which  it  is  realized  becomes  Loss.  Evils  and 
bpncfits  akin  to  those  which  the  savajje  has  pursomilly  felt, 
or  learned  from  those  who  have  felt  them,  are  the  only  eviU 
and  beucfits  he  can  understand ;  and  these  must  be  looked 
for  as  coming  in  ways  like  those  of  which  he  has  had  ex- 
perience. His  deities  must  be  imagined  to  have  like  mo 
fives  and  passions  and  methods  with  the  beings  around  him  ; 
for  motives  and  passions  and  methods  of  a  higher  charactert 
being  unknown  to  him,  sud  in  groat  measure  unthinkable  by 
him,  cannot  be  so  realized  in  thought  aa  to  influence  faia 
deeds.  During  every  phase  of  civilization,  the  actions  oi 
the  Unseen  Iteality,  as  well  as  the  resulting  rewards  and 
punishments,  being  conceivable  only  in  such  forms  as  ex- 
perience furnishes,  to  supplant  them  by  higher  ones  before 
wider  experiences  have  niorle  higher  ones  conceivable,  is  to 
set  up  vague  and  uninfluential  motives  for  definite  and  in- 
fluentiat  ones.  Even  now,  for  the  great  mass  of  men, 
unable  through  lack  of  culture  to  trace  out  with  due  clear- 
ness those  good  and  bad  consequences  which  conduct  brings 
round  throuf,'h  the  established  order  of  the  Unknowable,  it  is 
needful  that  there  should  be  vividly  depicted  future  torments 
and  future  joys — pains  and  pleasures  of  adcfinitekind,  produced 
in  a  manner  direct  ami  sim^ile  enough  to  be  clearly  ima- 
gined. Nay  still  more  must  be  conceded.  Few  if  any 
are  as  j-et  fitt«l  wholly  to  dispense  with  such  conceptions  as  are 
current.  The  highest  abstractions  take  so  great  a.  mental  power 
to  realize  with  any  vividness,  and  are  so  inoperative  upon  con- 
duct unless  they  are  vividly  realized,  that  their  regulative  ef- 
fects must  for  a  long  period  to  come  be  appreciable  on  but  a 
small  minority.  To  see  clearly  how  a  right  or  wrong  act 
generates  consequences,  internal  and  external,  that  go  on 
branding  out  more  widely  as  years  progress,  requires  a  rare 
power  of  annlveis.     To  mentally  rppresrnt  even  a  single  seriw 
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of  tht'.'e  CQiiscqueneeH,  as  it  etretehpa  out  into  the  remote  future, 
requires  an  etjuiilly  rare  power  of  imajzinotion.  And  to  esti- 
malo  tlieso  consequences  in  their  totalily,  ever  mulliplying  iii 
iiumlwr  while  diminishing  in  intenaity,  requires  a  grasp  oi 
thought  possessed  by  none.  Yet  it  is  only  by  Buch  analysis, 
Buch  imagination,  and  such  grasp,  that  conduct  can  bo  right- 
ly  giiidod  in  the  absence  of  all  other  pontrol :  only  so  can  ul- 
timate rewards  and  peniiltica  be  made  to  outweigh  proximate 
pains  and  pleasures.  Indeed,  were  it  not  that  throughout  the 
progress  of  the  race,  men's  experiencea  of  the  effects  of  conduct 
iiave  boon  slowly  gonoralizod  into  principlca — were  it  not  that 
these  principles  have  been  from  generation  t-o  generation  in- 
sisli'don  by  piirouts,  upheld  by  public  opinion,  Banclifiefl  by  re- 
ligion, and  enforced  by  threats  of  eternal  damnation  for  dis- 
obedience—  were  it  not  that  under  these  potent  influences, 
habils  have  been  modified,  and  the  feelings  proper  to  them 
made  innato  —  were  it  not,  in  short,  tluit  we  have  been 
rendered  in  a  considerable  degree  organically  moral  ;  it  is 
certain  that  disastrous  results  would  ensue  from  the  rcmovul 
of  those  strong  and  distinct  motives  which  the  current  belief 
supplies.  Even  as  it  is,  those  who  relinquish  the  faith  in 
wliich  they  have  been  brought  up,  for  this  most  abstract  faith 
in  which  Science  and  Iteligion  unite,  may  not  uncommonly 
fail  to  act  up  to  their  convictions.  Left  to  their  organic  mor- 
ality, enforced  only  by  general  reasonings  imperfectly  wrought 
out  and  difficult  to  keep  before  the  mind,  their  defects  of 
nature  will  often  come  out  more  strongly  than  they  would 
have  done  under  their  previous  creed.  The  eubstitutwl  ciced 
I  an  become  adcquatolv  operative  only  when  it  becomes,  like 
the  present  one,  an  element  in  early  education,  and  has  the 
supjwrt  of  a  strong  social  sanction.  Nor  will  men  bo  quilc 
readv  for  it  until,  through  the  continuance  of  a  disciplino 
which  liiis  aticady  partially  moulded  them  to  the  condilions 
of  social  existence,  thev  are  completely  moulded  to  those 
conditions. 

We  must  therefore  recogTiize  the  resistance  to  a  change  of 
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theological  opinion,  as  in  great  measure  salutary.  It  ia  not 
simply  that  strong  and  deep-rooted  feelings  are  necessarily 
excited  to  antagonism — it  is  not  simply  that  the  highest  moral 
sentiments  join  in  the  condenmation  of  a  change  which  seems 
to  undermine  their  authority  ;  but  it  is  that  a  real  adaptation 
exists  between  an  established  belief  and  the  natures  of  those 
'who  defend  it ;  and  that  the  tenacity  of  the  defence  measures 

'  ml 

th«  completeness  of  the  adaptation.  Forms  of  religion,  like  forms 
of  government,  must  bo  lit  for  those  who  live  under  them ;  and 
in  the  one  case  as  in  the  other,  that  form  which  \&  fittest  is  that 
for  which  there  is  an  instinctive  preference.  As  certainly  as  a 
barbarous  race  needs  a  harsh  terrestrial  rule,  and  habitually 
shows  attachment  to  a  despotism  capable  of  the  necessary 
rigour  ;  so  certainly  does  such  a  race  need  a  belief  in  a  celes- 
tial rule  that  is  similarly  harsh,  and  habitually  shows  attach- 
ment to  such  a  belief.  And  just  in  the  same  way  that  the  sud- 
den substitution  of  free  institutions  for  t^Tannical  ones,  is  sure 
to  be  followed  by  a  reaction ;  so,  if  a  creed  full  of  dreadftil 
ideal  penalties  is  all  at  once  replaced  by  one  presenting  ideal 
penalties  that  are  comparatively  gentle,  there  will  inevitably 
be  a  return  to  some  modification  of  the  old  belief.  The 

parallelism  holds  yet  further.  During  those  early  stages  in 
which  there  is  an  extreme  incongruity  between  the  relatively 
best  and  the  absolutely  best,  both  political  and  religious  changes, 
when  at  rare  intervals  they  occur,  are  necessarily  violent ;  and 
necessarily  entail  violent  retrogressions.  But  as  the  incongruity 
between  that  which  is  and  that  which  should  be,  diminishes,  the 
changes  become  more  moderate,  and  are  succeeded  by  more  mo- 
dent  te  retrogressions ;  imtil,  as  these  movements  and  coimter- 
movements  decrease  in  amount  and  increase  in  frequency, 
they  merge  into  an  almost  continuous  growth.  That  adhesion 
to  old  institutions  and  beliefs,  which,  in  primitive  societies, 
opposes  an  iron  barrier  to  any  advance,  and  which,  after  the 
barrier  has  been  at  length  burst  through,  brings  back  the  in- 
stitutions and  beliefs  from  that  too-forward  position  to  which 
the  momentum  af  change  had  carried  them,  and  so  helpe  to 
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re-adiipt  siicial  conilitions  to  the  popular  character — tin's  adhe> 
gion  to  old  iiistituf  ion  and  beliefs,  eventually  becomes  the  cnn- 
Btant  chei'k  by  which  the  Mnstant  advance  b  prcvcntc-d  from 
being  too  rupL<].  This  holds  true  of  religious  creeds  and  fornw, 
ua  cii'  eivil  onea.  And  so  we  learn  that  theological  eouscn'a 
tisin,  like  poliiical  coueervatiam,  has  an  all-important  function. 


S  '-i'i.  That  Bpirit  of  toleration  which  18  so  marked  a  chaiac- 
ttristiu  of  modern  times,  and  is  daily  growing  more  corcpieu- 
ous,  lias  thus  a  liir  deeper  meaning  than  ia  snpposod.  What 
we  eunimonly  regiird  simply  as  a  duo  rGsjjoct  for  the  right  of 
j)rivate  judgmi-nt,  is  really  a  necessary  condition  to  the  bal- 
ancing of  the  pruigressivc  and  conservative  tendencies — 18  a 
means  uf  inuintuiiiing  the  adaptation  between  men's  beliefs 
and  their  natures.  It  is  therefore  a  spirit  to  be  fostered  ;  and 
it  is  a  spirit  which  the  catholic  thinker,  who  perceives  the  func- 
tions ol  tliesu  various  conliietiug  creeds,  should  above  all  otlior 
men  display.  Doubtless  whoever  feels  the  gi-eatness 

of  the  error  to  wlucli  his  fellows  eling  and  tlie  greatness  of  the 
truth  which  tlicy  reject,  will  find  it  hard  to  show  a  dne  pa- 
tience. It  is  hard  for  him  to  listen  calmly  to  the  futile  .argu- 
ments used  in  support  of  irnilional  doctrines,  and  to  the  mis- 
representation of  antagonist  doctrines.  It  is  hard  for  him  to 
bear  the  manifestation  of  that  pride  of  ignorance  which  so  far 
exceeds  the  pride  of  scienL-e.  Naturally  enough  such  a  one 
will  be  indignant  when  charged  with  irreligion  because  he 
declines  to  accept  the  car[X!n tor- theory  of  creation  as  the  most 
worthy  one.  lie  may  think  it  needless  as  it  is  difficuil,  to  con- 
coal  his  repugnance  to  a  creed  which  tacitly  ascribes  to  The 
Unknowable  a  love  of  adulation  such  as  would  be  despised  in 
a  human  being.  Con\-inced  as  he  is  that  all  punishment,  us 
we  SCO  it  wrought  out  in  the  order  of  nature,  is  but  a  disguised 
henehcenco,  there  will  perhaps  esca]>e  from  him  an  angry  con- 
demnation of  the  belief  that  punishment  is  a  divine  vengeance, 
and  that  divine  vengeance  is  eternah  lie  may  bo  templed  to 
show  Lis  contempt  whca  he  is  told  that  actions  instigated  by 
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ui  unaclfish  sympathy  or  by  a  pure  love  of  rectitode,  are 
intrinsically  sinful ;  and  that  conduct  is  truly  good  only 
when  it  is  due  to  a  faith  whose  opeuly-profeascd  motive  is 
other-worldlincas.  But  he  must  restrain  such  feelings.  Though 
he  may  be  unable  to  do  this  during  the  excitement  of  contro- 
versy, or  when  otherwise  brought  face  to  lace  with  current 
superstitions,  he  must  yet  qualify  his  antagonism  in  calmer 
moments;  so  that  bis  niuture  judgment  and  resulting  conduct 
may  be  without  bias. 

To  this  end  let  him  ever  bear  in  mind  three  cardinal 
facts — >tiro  of  them  already  dwelt  upon,  and  one  still  to  be 
pointed  out  The  first  is  that  with  which  we  set 

out ;  namely  the  existence  of  a  fundamental  verity  under 
all  forms  of  religion,  however  degraded.  In  each  of  them 
there  is  a  soul  of  truth.  Through  the  gross  body  of  dogmas 
traditions  and  rites  which  contain  it,  it  is  always  visible — 
dimly  or  clearly  as  the  case  may  be.  This  it  is  which  gives 
vitality  even  to  the  rudest  creed ;  this  it  is  which  survives 
every  modification ;  and  this  it  is  which  we  must  not  forget 
when  condemning  the  forms  under  which  it  is  present- 
ed. The  second  of  these  cardinal  facts,  set  forth  at 
length  in  the  foregoing  section,  is,  that  while  those  concrete 
elements  in  which  each  creed  embodies  this  soul  of  truth, 
are  bad  as  measured  by  an  absolute  standard,  they  are  good 
as  measured  by  a  relative  standard.  Though  from  higher 
perceptions  they  hide  the  abstract  verity  within  them ;  yet 
to  lower  perceptions  they  render  this  verity  more  appreciable 
than  it  would  otherwise  be.  lliey  serve  to  make  real  and 
influential  over  men,  that  which  would  else  be  unreal  and  unin- 
fluentiaL  Or  we  may  call  them  the  protective  envelopes, 
without  which  the  contained  truth  would  die.  The 
ramaining  cardinal  fact  is,  that  these  various  beliefs  are 
parts  of  the  constituted  order  of  things ;  and  not  accidental 
but  necessary  parts.  Seeing  how  one  or  other  of  them  is 
everywhere  present ;  is  of  perennial  growth ;  and  when 
out  down,  redevelopes  in  a  form  but  slightly  modified ;   we 
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cannot  avoid  tho  inference  that  thoy  oro  needful  accompant 
menta  of  human  life,  Beverully  tilted  to  (ho  soi'it-ties  in 
which  they  are  indigenous.  From  the  highest  jxjint  oi 
view,  we  must  rocogiiize  them  aa  elementa  in  that  ^reut 
evolution  of  wliieh  the  beginning  and  end  are  beyond  oir 
knowledge  or  conception — its  modes  of  manifestation  of  Tlie 
DuknowabU ;  and  as  having  this  for  their  warrant. 

Our  toleration  therefore  should  he  the  widest  possible.  Or 
rather,  we  should  aim  at  something  beyond  toleration,  as  com- 
monly understood.  In  dealing  with  alien  beliefs,  our  endea- 
vour must  ho,  not  simply  to  refrain  from  injustice  of  word  or 
deed  ;  hut  also  to  do  justice  by  an  open  recognition  of  positive 
worth.  Wo  mast  qualify  our  disagreement  with  as  much  as 
may  he  of  sj-mpathy. 

§  34.  These  admissions  will  perhaps  ho  held  to  imply,  that 
the  current  theology  should  be  passively  accepted  ;  or,  at  any 
rate,  should  not  he  actively  opposed.  "  Why,"  it  may  l>e 
asked,  "  if  all  creeds  have  an  average  fitness  to  their  times  and 
places,  should  we  not  rest  content  with  that  to  which  we  are 
bom?  If  the  established  belief  contnina  an  essciitiul  truth 
—  if  the  forms  under  which  it  presents  this  truth,  though 
intrinsically  bad,  are  extrinsic  ally  good— if  the  abolition  of 
these  forms  would  he  at  present  detriraontul  to  the  great  ma- 
jority— nay,  if  there  are  scarcely  any  to  whom  the  ultimate 
and  most  abstract  belief  can  furnish  an  adequate  rule  of  life ; 
surely  it  is  wrong,  for  the  present  at  least,  to  propagate  thi^ 
ultimate  and  most  abstract  belief." 

The  reply  is,  that  though  existing  religious  ideas  and  in- 
stitutions have  an  average  adaptation  to  the  characters  of  the 
people  who  live  under  them  ;  yet,  as  these  characters  are  ever 
changing,  the  adaptation  is  ever  becoming  imperfect ;  and  the 
ideas  and  institutions  need  remodeliiiig  with  a  frequency  pro- 
portionate to  the  rapi.iity  of  the  change.  Hence,  while  it  is 
requisite  that  free  play  should  be  given  to  conservative  thought 
tind  action,  progrcesive  thought  and  action  must  also  have  free 
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play .     Without  the  agency  of  both,  there  cannot  be  those  con- 
tinual re-adaptations  which  orderly  progress  demands. 

AVhoever  hesitates  to  utter  that  which  he  thinks  the  high- 
est truth,  lest  it  should  be  too  much  in  advance  of  the  time, 
may  reassure  himself  by  looking  at  his  acts  from  an  imper- 
sonal point  of  view.  Let  him  duly  realize  the  fact  that  opin- 
ion 13  the  agency  through  which  character  adapts  external 
arrangements  to  itself — that  his  opinion  rightly  forms  part  of 
this  agency — ^ia  a  unit  of  force,  constituting,  with  other  such 
units,  the  general  power  which  works  out  social  changes  ;  and 
he  will  perceive  that  he  may  properly  give  full  utterance  to 
his  innermost  conviction :  leaving  it  to  produce  what  effect  it 
may.  It  is  not  for  nothing  that  he  has  in  him  these  sj^mpa- 
thies  with  some  principles  and  repugnance  to  others.  lie, 
with  all  his  capacities,  and  aspirations,  and  beliefs,  is  not  an 
accident,  but  a  product  of  the  time.  He  must  remember  that 
while  he  is  a  descendant  of  the  past,  he  is  a  parent  of  the  fu-  . 
tare;  and  that  his  thoughts  are  as  children  bom  to  him, 
which  he  may  not  carelessly  let  die.  lie,  like  every  other 
man,  may  projierly  consider  himself  as  one  of  the  myriad 
agencies  through  whom  works  the  Unknown  Cause ;  and 
when  the  Unknown  Cause  produces  in  him  a  certain  belief, 
he  is  thereby  authorized  to  profess  and  act  out  that  belief. 
For,  to  render  in  their  highest  sense  the  words  of  the  poet— 


Nature  is  made  better  by  no  mean. 

But  nature  makes  that  mean :  oyer  that  art 
W^ich  jon  say  adds  to  nature,  is  an  art 
That  nature  makes. 

Not  as  adventitious  therefore  will  the  wise  man  regard  the 
faith  which  is  in  him.  llie  highest  truth  he  sees  he  will 
fearlessly  utter ;  knowing  that,  let  what  may  come  of  it,  he  is 
thus  playing  his  right  part  in  the  world — ^knowing  that  if  ho 
can  effect  the  change  he  aims  at — well :  if  not— well  also  f 
though  not  90  welL 
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CHAPTEE  L 

PHILOSOPHY  DEFINED. 

5  35.  Aptbe  concluding  tliat  we  cannot  know  the  alii- 
mate  naturo  of  that  which  is  manifested  to  ns,  there  ariso 
the  questions — What  is  it  that  we  know  f  In  what  sense 
do  wo  know  it  ?  And  in  what  consists  our  highest  knowledge 
of  it  f  Having  repudiated  as  impossible  the  Philosophy 
which  professes  to  formulate  Being  as  distinguished  from 
Appearance,  it  becomes  needful  to  say  what  Philosophy 
truly  is — not  simply  to  specify  its  limits,  but  to  specify  its 
character  within  those  limits.  Given  a  certain  sphere  as  the 
sphere  to  which  human  intelligence  is  restricted,  and  there 
remains  to  define  the  peculiar  product  of  human  intelli- 
gence which  may  still  be  called  Philosophy. 

In  doing  this,  we  may  advantageously  avail  ourselves  of 
the  method  followed  at  the  outset,  of  separating  from  con- 
ceptions that  are  partially  or  mainly  erroneous,  the  clement 
of  truth  they  contain.  As  in  the  chapter  on  *'  Religion  and 
Science,''  it  was  inferred  that  religious  beliefs,  wrong  as 
they  might  individually  be  in  their  particular  forms,  never- 
theless probably  each  contained  an  essential  verity,  and  that 
this  was  most  likely  common  to  them  all ;  so  in  this  place  it 
L8  to  be  inferred  that  past  and  present  beliefs  respecting  the 
nature  of  Philosophy,  are  none  of  them  wholly  false,  and 
that  that  in  which  they  are  true  is  that  in  which  they  agree. 
We  have  here,  then,  to  do  what  was  done  there — '*  to  com- 
pare  all  opinions  of  the  same  genus  ;  fo  sot  aside  as  more  or 
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leas  discrediting  one  another  tTioso  Tariooa  special  and  con- 
crcto  elements  in  wliieh  such  opinioaa  disagree ;  to  obserra 
what  remains  after  the  discordant  constituents  havo  been 
eliminated  j  and  to  find  for  this  remaining  coaatitucnt  that 
abstraet  cxpi-ession  which  holda  true  throughout  its  direr- 
pent  raodifieations." 

§  36.  Earlier  speculations  teing  passed  over,  wa  see 
that  among  the  Greeks,  before  there  had  arisen  any  notion 
of  Pliilosopby  in  general,  apart  from  particnhir  forms  of 
Philosophy,  tho  particular  forms  of  it  from  whicL  tha 
general  notion  was  to  arise,  were  hypotheses  respecting 
some  universal  principle  that  constituted  the  essence  of  all 
concrete  kinds  of  being.  To  the  question — "  What  is  that 
invariable  existence  of  which  these  aro  variable  slates  ?" 
there  wore  sundry  answers  —  Water,  Air,  Fire.  A  class 
of  hypotheses  of  this  all-embracing  character  haring  been 
propounded,  it  became  possible  for  Pythagoras  to  conceive 
of  Philosophy  in  the  abstract,  as  knowledge  tho  most  remote 
from  practical  ends  ;  and  to  define  it  as  "  knowledge  of  im- 
material and  eternal  things  : "  "  tho  cause  of  tho  material 
existence  of  things,"  being,  in  his  view.  Number.  There- 
after, wo  find  continued  a  pursuit  of  Philosophy  as  somo 
ultimate  interpretation  of  the  Universe,  assumed  to  bo  pos- 
sible, whether  actually  reached  in  any  case  or  not.  And  in 
the  course  of  this  pursuit,  various  such  ultimate  interpreta- 
tions were  given  as  that  "  Ono  is  the  beginning  of  all 
things ;"  that  "  the  One  is  God  ;"  that  "  the  One  is  Finite ;" 
that  "  the  One  is  Infinite ;"  that  "  Intelligence  is  the  govern- 
ing principle  of  things  ;  "  and  so  on.  From  all  which  it  is 
plain  that  the  knowledge  supposed  to  constitute  Philosophy, 
differed  from  other  knowledge  in  its  transcendent,  exhaustive 
character.  In  the  subsequent  course  of  speculation, 

alicr  the  Sceptics  had  shaken  men's  faith  in  their  powers  of 
reaching  such  transcendent  knowledge,  tbcro  grew  up  a 
uiucli-restricted  conception  of  Philosophy.     Under  Socrates, 
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tnfl  still  more  under  the  Stoics,  Philosophy  became  littlo 
else  than  the  doctrine  of  right  living.  Its  subject-matter 
was  practically  cut  down  to  the  proper  ruling  of  conduct, 
public  and  private.  Not  indeed  that  the  proper  ruling  of 
conduct,  as  conceived  by  sundry  of  the  later  Greek  thinkers 
to  constitute  subject-matter  of  Philosophy,  answered  to  what 
was  popularly  understood  by  the  proper  ruling  of  conduct. 
The  injunctions  of  Zeno  were  not  of  the  same  class  as  those 
which  guided  men  from  early  times  downwards,  in  their 
daily  observances,  sacrifices,  customs,  all  having  more  or 
less  of  religious  sanction ;  but  they  were  principles  of  action 
enunciated  without  reference  to  times,  or  persons,  or  special 
cases.  What,  then,  was  the  constant  element  in 

these  unlike  ideas  of  Philosophy  held  by  the  ancients  f 
Clearly  the  character  in  which  this  last  idea  agrees  with  tho 
first,  is  that  within  its  sphere  of  inquiry,  T^losophy  seeks  for 
wide  and  deep  truths,  as  distinguished  from  the  multitudi- 
Qous  detailed  truths  which  the  surfaces  of  things  and  actions 
present. 

By  comparing  the  conceptions  of  Philosophy  that  have 
been  current  in  modem  times,  we  get  a  like  result.  The 
disciples  of  Schelling,  Fichte,  and  their  kindred,  join  the 
Hegelian  in  ridiculing  the  so-called  Philosophy  which  has 
usurped  the  title  in  England.  Not  without  reason,  they 
laugh  on  reading  of  **  Philosophical  instruments  i"  and  would 
deny  that  any  one  of  the  papers  in  the  Philosophical  Trans^ 
actions  has  the  least  claim  to  come  under  such  a  title,  lletali* 
ating  on  their  critics,  tho  English  may,  and  most  of  them  do, 
reject  as  absurd  the  imagined  Philosophy  of  the  German 
schools.  As  consciousness  cannot  be  transcended,  they  hold 
that  whether  consciousness  does  or  does  not  vouch  for  tho 
existence  of  something  beyond  itself,  it  at  any  rate  cannot 
comprehend  that  something;  and  that  hence,  in  so  for  as  any 
Philosophy  professes  to  be  an  Ontology,  it  is  false.  Theso 
two  views  cancel  one  another  over  large  parts  of  their 
areas.    The  English  criticism  on  the  Grermans,  cuts  off  iron) 
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I'liiloFfipliy  all  that  ia  regarded  as  absoluto  Iciiowledgo. 
TliD  Gcrmnn  crilicism  on  tho  Englieli  tacitly  implies  tliat  H 
Philosophy  ia  linii'cd  to  the  relative,  it  is  at  niu"  rate  not 
concerned  with  those  appccta  of  tho  rclativo  which  are  em- 
bodied in  mathematical  forniuico,  in  occounta  of  physical 
researches,  in  chemical  analyses,  or  in  descriptions  of  species 
and   reports  of  physiological    experiments.  Mow 

what  has  tho  too-wido  German  conception  in  common  with 
the  conception  general  among  English  men  of  science ; 
which,  narrow  imtl  crude  as  it  ia,  is  not  eo  narrow  and  crude 
as  their  misuse  of  the  word  philosophical  indicates  ?  Tbo  two 
have  tliis  in  common,  ihat  neither  Germans  nor  English  apply 
the  word  to  nnsystematized  knowleilge — to  knowledge  quite 
nncoorilinatcd  with  other  knowledge.  Even  the  most  limited 
specialist  would  not  describe  as  philosophical,  an  essay  which, 
dealing  wholly  with  details,  mauifostcd  no  perception  of  the 
bearings  of  those  details  on  wider  truths. 

Tho  vague  idea  thus  raised  of  that  in  wliich  tho  various 
conceptiona  of  Philosophy  agree,  may  be  rendered  more  deii- 
nito  by  comparing  wliat  has  been  known  in  England  as 
Natural  Philosophy  with  that  development  of  it  called  Posi- 
tive Philosophy.  Tliough,  as  M.  Comto  admits,  tho  two 
consist  of  knowledge  essentially  the  same  in  kind  ;  yet,  by 
having  put  this  kind  of  knowledge  into  a  more  coherent 
form,  ho  has  given  it  more  of  that  chai-actor  to  which  the 
term  philosophical  is  applied.  Without  expressing  any 
opinion  respecting  tho  truth  of  liis  co-ordination,  it  must  bo 
conceded  that  by  the  fact  of  its  co-ordination,  the  body  of 
knowledge  organized  by  him  has  a  better  claim  to  the  title 
Philosophy,  than  has  the  comparatively-unorganized  body  of 
knowledge  named  Natural  Philosophy, 

If  subdivisions  of  Philosophy,  or  more  special  forms  of  it, 
bo  contrasted  with  one  another,  or  with  tho  whole,  the  same 
implication  comes  out.  Moral  Philosophy  and  Political 
Philosophy,  agi-ce  with  Philosophy  at  large  in  tho  compre- 
hensiveness of  their  reasonings  and  conclusions.     Though 
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nudor  the  head  of  Moral  Pliilosopliy,  we  treat  of  human  ac- 
tions as  right  or  wrong,  we  do  not  iuclade  special  directiona 
for  behaviour  in  the  nursery,  at  table,  or  on  the  exchange ; 
and  though  Political  Philosophy  has  for  its  topic  the  conduct 
of  men  in  their  public  relations,  it  does  not  concern  itself 
with  modes  of  voting  or  details  of  administration.  Both  of 
these  sections  of  Philosophy  cfont^mplate  particular  instances^ 
only  as  illustrating  truths  of  wide  application. 

§  37.  Thus  every  one  of  these  conceptions  implies  tlie 
bcUef  in  a  possible  way  of  knowing  things  more  completely 
than  they  are  known  through  simple  experiences,  mechani- 
cally accumulated  in  memory  or  heaped  up  in  cyclopaedias. 
Though  in  the  extent  of  the  sphere  which  they  have  sup- 
posed Philosophy  to  fill,  men  have  differed  and  still  differ 
very  widely;  yet  there  is  a  real  if  unavowed  agreement 
among  them  in  signifying  by  this  title  a  knowledge  which 
transcends  ordinary  knowledge.  That  which  remains  as  the 
common  element  in  these  conceptions  of  Philosophy,  after 
the  elimination  of  their  discordant  elements,  is — knowledge 
of  the  highest  degree  of  generality.  We  see  this  tacitly 
asserted  by  the  simultaneous  inclusion  of  God,  Nature,  and 
Man,  within  its  scope ;  or  still  more  distinctly  by  the  divi- 
sion of  Philosophy  as  a  whole  into  Theological,  Physical, 
Ethical,  &c.  For  that  which  characterizes  the  genus  oi 
which  these  are  species,  must  be  something  more  general 
than  that  which  distinguishes  any  one  species. 

What  must  be  the  specific  shape  here  given  to  this  con- 
ception ?  The  range  of  intelligence  we  find  to  be  limited  to 
the  relative.  Though  persistently  conscious  of  a  Power 
manifested  to  us,  we  have  abandoned  as  futile  the  attempt 
to  leam  anything  respecting  the  nature  of  that  Power ;  and 
so  have  shut  out  Philosophy  from  much  of  the  domain  sup- 
posed to  belong  to  it.  The  domain  left  is  that  occupied  by 
Science.  Science  concerns  itself  with  the  co-existences  and 
sequences  among  phenomena ;  grouping  these  at  first  into 
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^Ptioralizationa  of  a  simple  or  low  order,  and  rislug  gradually 
lo  liiglitT  and  nioro  extended  generalizations.  But  if  so, 
wlicre  remains  any  subject-matter  for  Philosophy  ? 

ITie  reply  is — Philosophy  may  stiil  properly  be  the  fitlo 
retained  for  knowledge  of  the  highest  generality.  Science 
means  merely  the  fu.inily  of  the  Sciences — stands  for  nothing 
iiioro  than  the  sum  of  knowledge  formed  of  their  contribu- 
tions; and  ignores  the  knowledge  constituted  by  the  fusion 
of  all  these  contributions  into  a  whole.  Aa  nsago  has  de- 
fined it,  Science  consists  of  truths  existing  more  or  less 
separated ;  and  does  not  rccoguizo  these  truths  as  entirely 
integrated.     An  illustration  will  make  the  dJUbrcnce  clear. 

If  wc  ascnlie  the  flow  of  a  river  to  the  same  force  which 
causes  the  fall  of  a  stone,  we  make  a  statement,  tme  as  far 
-_aa  j^t  goes,  that  belongs  to  a  certain  division  of  Science.  If, 
in  further  explanation  of  a  movement  produced  by  gravita- 
tion in  a  direction  almost  horizontal,  wo  cite  (ho  law  that 
fluids  subject  to  mechanical  forces  exert  re-active  forces 
which  are  equal  in  all  directions,  we  formulate  a  wider 
fact,  containing  the  scientific  interpretation  of  many  other 
phenomena ;  as  those  presented  by  the  fountain,  the  hy- 
draulic press,  the  steam-engine,  the  air-pump.  And  when 
this  proposition,  extending  only  to  the  dynamics  of  fluids, 
is  merged  in  a  proposition  of  general  dynamics,  comprehend- 
ing the  laws  of  movement  of  solids  as  well  as  of  fluids, 
lliere  is  reached  a  yet  higher  truth  J  but  still  a  truth  that  comes 
wholly  within  the  realm  of  Science.  Again,  look- 

ing around  at  Birds  and  ilammals,  suppose  we  say  that  air- 
breathing  animals  arc  hot-blooded;  and  that  then,  remem- 
bering how  Ileptiles,  which  also  breathe  air,  aro  not  much 
warmer  than  their  media,  we  say,  more  truly,  that  animals 
(bulks  being  equal)  have  temperatures  proportionate  to  Iho 
quantities  of  air  they  breathe;  and  that  then,  calling  lo 
mind  certain  large  fish  which  maintain  a  heat  considerably 
ibove  that  of  the  water  they  swim  in,  we  further  correct 
the  general  iza  tie  a  by  saying  that  the  temperature  vai-iea  a8 
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the  rate  of  oxygenation  of  the  blood ;  and  that  then,  modify- 
ing the  statement  to  meet  other  criticisms,  we  finally  assert 
the  relation  to  be  between  the  amount  of  heat  and  the 
amount  of  molecular  change— supposing  we  do  all  this,  we 
state  scientific  truths  that  are  successively  wider  and  more 
complete,  but  truths  which,  to  the  last,  remain  purely  scien- 
tific. Once  more  if,  guided  by  mercantile  ex- 
periences, we  reach  the  conclusion  that  prices  rise  when  the 
demand  exceeds  the  supply ;  and  that  commodities  flow 
fix)m  places  where  they  are  abundant  to  places  where  they 
are  scarce ;  and  that  the  industries  of  difierent  localities  are 
determined  in  their  kinds  mainly  by  the  facilities  which  the 
localities  afibrd  for  them' ;  and  if,  studying  these  generaliza- 
tions of  political  economy,  we  trace  them  all  to  the  truth 
that  each  man  seeks  satisfaction  for  his  desires  in  ways 
costing  the  smallest  efibrts — ^such  social  phenomena  being 
resultants  of  individual  actions  so  guided ;  we  are  still  deal- 
ing with  the  propositions  of  Science  only. 

And  now  how  is  Philosophy  constituted?  It  is  constituted 
by  carrying  a  stage  further  the  process  indicated.  So  long 
as  these  truths  are  known  only  apart  and  regarded  as  inde- 
pendent, even  the  most  general  of  them  cannot  without 
laxity  of  speech  be  called  philosophical.  But  when,  having 
been  severally  reduced  to  a  simple  mechanical  axiom,  a 
principle  of  molecular  physics,  and  a  law  of  social  action, 
they  are  contemplated  together  as  corollaries  of  some  ulti- 
mate truth,  then  we  rise  to  the  kind  of  knowledge  that 
constitutes  Philosophy  proper. 

The  truths  of  Philosophy  thus  bear  the  same  relation  to 
the  highest  scientific  truths,  that  each  of  these  bears 
to  lower  scientific  truths.  As  each  widest  generalization 
of  Science  comprehends  and  consolidates  the  narrower  gene- 
rahzalions  of  its  own  division;  so  the  generalizations  of 
Philosophy  comprehend  and  consolidate  the  widest  gene- 
ralizations of  Science.  It  is  thei*efore  a  knowledge  the  ex« 
treme  opposite  in  kind  to  that  which  experience  first  aoca* 
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miiliiti'B.  It  is  tlif  final  product  of  tli.it  pitK-ess  wliiVIi 
bpf^ina  witli  a  moro  colligation  of  crude  observations,  go<':< 
on  cstablisliiiig  propositions  tliat  ore  broader  and  moru 
Bpparatcd  from  particiiLir  cases,  and  ends  in  nniveraal  pro- 
positions. Or  to  bring  the  di'liiiitioii  to  its  simplest  and 
clearest  form : — Knowledge  of  tlie  lowest  kind  ia  un-unifietl 
knowledge ;  Science  is  partial  I  y -unified  knowledge  j  Pliilo- 
Bopby  ia  compleidij-umjied  knowledge. 

§  33.  Sucli,  at  least,  ia  the  meaning  wo  must  licro  give  to 
tlio  word  Philosophy,  if  we  employ  it  at  all.  In  so  defining 
it,  we  accept  that  which  ia  common  to  the  various  concep- 
liuos  of  it  cnri-ent  among  both  ancicnta  and  moderns — re- 
jecting those  elements  in  which  these  conceptions  disagree, 
or  exceed  the  possible  range  of  intelligence.  In  ehort,  we 
are  simply  giving  precision  to  that  application  of  the  word 
(vhich  is  gradually  establishing  itself. 

Two  forms  of  Philosophy,  as  thus  understood,  may  he 
distinguished  and  dealt  witli  separately.  On  the  one  hand, 
the  things  contemplated  may  be  the  universal  truths:  ail 
particular  truths  referred  to  being  used  simply  for  proof  or 
eluradation  of  these  universal  truths.  On  the  ofher  band, 
setting  out  with  the  nuiversal  truths  as  granted,  the  thing.'! 
contemplated  may  be  the  particular  truths  as  interpreted  by 
them.  In  both  cases  we  deal  with  the  universal  truths  j 
but  in  the  one  case  they  are  passive  and  in  the  other  case 
active — in  the  one  case  they  form  the  products  of  exploration 
and  in  the  other  case  the  instrumcnta  of  exploration.  These 
divisions  we  may  appropriately  call  General  Philosophy  and 
Special  Philosojihy  respectively. 

The  remainder  of  this  volume  will  ho  devoted  to  Gencnd 
PhiloKophy,  Special  Philosophy,  divided  into  parts  deter- 
mined by  the  natures  of  the  phenomena  treated,  will  bo  flio 
Bubject -matter  of  subsequent  volumea. 


CHAPTER  n. 


THE  DATA  OF  PHILOSOPHY. 


§  39.  Every  thought  involves  a  whole  system  of  thoughts; 
and  ceases  to  exist  if  severed  from  its  various  correlatives. 
As  we  cannot  isolate  a  single  organ  of  a  living  body,  and 
deal  with  it  as  though  it  had  a  life  independent  of  the  rest ; 
BO,  from  the  organized  structure  of  our  cognitions,  we  can- 
not cut  out  one,  and  proceed  as  though  it  had  survived  the 
separation.  The  development  of  formless  protoplasm  into 
an  embryo,  is  a  speciah'zation  of  parts,  the  distinctness  of 
\chich  increases  only  as  fast  as  their  combination  increases 
-—each  becomes  a  distinguishable  organ  only  on  condition 
that  it  is  bound  up  with  others,  which  have  simul- 
taneously become  distinguishable  organs;  and,  similai'ly^ 
from  the  unformed  material  of  consciousness,  a  developed 
intelligence  can  arise  only  by  a  process  which,  in  making 
thoughts  defined  also  makes  them  mutually  dependent — 
establishes  among  them  certain  vital  connections  the  de- 
struction of  which  causes  instant  death  of  the  thoughts. 
Overlooking  this  all-important  truth,  however,  speculators 
have  habitually  set  out  with  some  professedly-simple  datum 
or  data ;  have  supposed  themselves  to  assume  nothing 
beyond  this  datum  or  these  data ;  and  have  thereupon  pro- 
ceeded to  prove  or  disprove  propositions  which  were,  by  im- 
plication, already  unconsciously  asserted  along  with  that 
which  was  consciously  asserted. 

This  reasoning  in  a  circle  has  resulted  from  the  misuse  of 


136  THE   DAU  OS   FHILOSOFITT. 

worJa:  noL  that  misnse  commoiily  enlarged  upon — not  (lie 
misapplication  oi-  change  of  meivuing  whence  so  much  error 
arises ;  but  a  more  radical  and  less  obvious  misuse.  Only 
that  thonght  which  ia  directly  indicated  by  each  word  has 
been  contemplalod ;  while  numerous  thoughts  indirectly 
indicated  have  been  left  out  of  consideration.  Because  s 
Bpokon  or  written  word  can  be  detached  from  all  others,  it 
baa  been  inadvertently  asanmed  that  the  thing  signified  by 
a  word  can  be  detached  from  the  things  signified  by  all 
other  words.  Though  more-c!eeply  liidden,  the  mistake  is 
of  the  SJime  order  as  that  made  by  the  Greeks,  who  were 
continually  led  astray  by  tbo  teliof  in  acme  community  of 
nature  between  the  symbol  and  that  which  it  symbolized. 
For  though  here  community  of  nature  is  not  assumed  to  the 
Raine  extent  as  of  old,  it  is  assumed  to  this  extent,  that 
because  the  symbol  ia  separable  from  all  other  sj-mbola,  and 
can  be  conteinplated  as  having  an  independent  existence, 
so  tho  thought  symbohzed  may  be  thus  separated  and  thus 
contemplated.  How  profoundly  this  error  vitiates 

the  conclusions  of  one  who  makes  it,  wo  shall  quickly  see  on 
taking  a  case.  The  sccpiical  metaphysician,  wishing  his 
reasonings  to  bo  as  rigorous  as  possible,  says  to  iiimself — 
"  I  will  take  for  granted  only  this  one  thing."  What  now 
are  the  tacit  assumptions  inseparable  from  his  avowed  as- 
sumplion  ?  The  resolve  itself  indirectly  asserts  that  there  is 
some  other  thing,  or  are  some  other  things,  which  he  might 
assume ;  for  it  is  impossible  to  think  of  unity  without  think- 
ing of  a  correlative  duality  or  multiplicity.  In  the  very  act, 
(hcrefore,  of  restricting  himself,  ho  takes  in  much  that  is 
professedly  left  out.  Again,  before  proceeding  he  must  give 
a  definition  of  that  which  he  assumes.  Is  nothing  unex- 
pressed involved  in  tho  thought  of  a  thing  aa  defined  ? 
There  is  tho  thought  of  something  excluded  by  the  definition 
— ^there  is,  as  before,  the  thought  of  other  existence.  But 
there  is  much  more.  Defining  a  thing,  or  setting  a  limit  to 
it,  implies  the   thought  of  a  limit}  and  limit  cannot   bt 
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ihouffhi  of  apart  from  some  notion  of  quantity — extensive, 
protensive,  or  intensive.  Further,  definition  is  impossible 
unless  there  enters  into  it  the  thought  of  difibrence ;  and 
difference,  besides  being  unthinkable  without  having  two 
things  that  differ,  implies  the  existence  of  other  differences 
than  the  one  recognized ;  since  otherwise  there  can  be  no 
general  conception  of  difference.  Nor  is  this  all.  As  before 
pointed  out  (§  24)  all  thought  involves  the  consciousness  of 
likeness  :  the  one  thing  avowedly  postulated  cannot  bo 
known  absolutely  as  one  thing,  but  can  be  known  only  as  of 
such  or  such  kind — only  as  classed  with  other  things  in 
virtue  of  some  common  attribute.  Thus  along  with  the 
single  avowed  datum,  we  have  surreptitiously  brought  in  a 
number  of  unavowed  data — existence  other  than  that  alleged, 
quantity,  number,  limit,  difference,  likeness,  class,  attribute. 
Saying  nothing  of  the  many  more  which  an  exhaustive 
analysis  would  disclose,  we  have  in  these  unacknowledged 
postulates,  the  outlines  of  a  general  theory ;  and  that  theory 
can  be  neither  proved  nor  disproved  by  the  metaphysician's 
argument.  Insist  that  his  symbol  shall  be  interpreted  at 
every  step  into  its  full  meaning,  with  all  the  complementary 
thoughts  implied  by  that  meaning,  and  you  find  already 
taken  for  granted  in  the  premises  that  which  in  the  conclu« 
sion  is  asserted  or  denied. 

In  what  way,  then,  must  Philosophy  set  out  ?  The 
developed  intelligence  is  framed  upon  certain  organized 
and  consolidated  conceptions  of  which  it  cannot  divest 
itself;  and  which  it  can  no  more  stir  without  using  than 
^he  body  can  stir  without  help  of  its  limbs.  In  what  way, 
then,  is  it  possible  for  intelligence,  striving  after  Philosophy, 
to  give  any  account  of  these  conceptions,  and  to  show  either 
their  validity  or  their  invalidity?  There  is  but  one  way. 
Those  of  them  which  are  vital,  or  cannot  be  severed  from 
the  rest  without  mental  dissolution,  must  be  assumed  as 
true  provisionally.  The  fundamental  intuitions  that  are 
essential  to  the  process  of  thinking,  must  be  temporarily 
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fcccipted  as  on  questionable :  leaving  the  assumption  of  ihoir 

uaqucstioEableucsa  to  bo  justified  by  the  results. 

5  40.  How  is  it  to  be  justified  by  the  results  ?  Aa  any 
otlicr  assumption  is  justiiied — by  aaccrtaiuing  tliat  all  the 
conclusions  deducible  from  it,  correspond  with  the  facts  as 
directly  observed — by  showing  the  agreement  between  the 
experiences  it  Icuds  as  to  anticipate,  and  the  actual  ex- 
pei-icnccs.  There  is  no  mode  of  establishing  the  validity  of 
any  belief,  except  that  of  showing  its  entire  congruity  with 
all  other  beliefs.  If  wo  suppose  that  a  mass  which  has  a 
certain  colour  and  lustre  is  the  substance  called  gold,  how 
do  we  proceed  to  prove  the  hypothesis  that  it  is  gold  ?  Wo 
represent  to  ourselves  certain  other  impressions  which  gold 
produces  on  us,  and  then  observe  whether,  under  the  appro- 
priate conditions,  this  particular  mass  produces  on  us  such 
impressions.  Wc  remember,  as  we  say,  that  gold  has  a  high 
specific  gravity;  and  if,  on  poising  this  substance  on  the 
finger,  we  find  that  its  weight  is  great  considering  its  bulk, 
we  take  tho  correspondence  between  tho  represented  im- 
pression and  tho  presented  impression  as  further  evidence 
that  the  substance  is  gold.  In  response  to  a  demand  tor 
more  proof,  we  compare  certain  other  ideal  and  real  effects. 
Knowing  that  gold,  unlike  most  metals,  is  insoluble  in 
nitric  acid,  we  imagine  to  ourselves  a  drop  of  nitric  acid 
placed  on  tho  surface  of  this  yellow,  glittering,  heavy  sub- 
stance, without  causing  corrosion ;  and  when,  after  so  pric- 
ing a  drop  of  nitric  acid,  no  efFervescence  or  other  change 
follows,  we  hold  this  agreement  between  tho  anticipation 
and  tho  experience  to  bo  an  additional  reason  for  thinking 
that  tho  substance  is  gold.  And  if,  similarly,  the  great 
nrill'^ability  possessed  by  gold  we  find  to  be  paralleled  by 

icr^reat  malleability  of  this  substance ;  if,  like  gold,  it 


Ih', 


*),ore  about  2,000  dcg.;  crystallizes  in  octahedrons; 
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'  ^'^i  ''>i]iea  'uder  such  conditions ;  tho  conviction  that  it  is 
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gold  f(>achcs  wliat  we  regard  as  the  Ugliost  certainty — ^we 
know  it  to  be  gold  in  the  fullest  sense  of  knowing.  For, 
as  we  here  see,  onr  whole  knowledge  of  gold  consists  in 
nothing  more  than  the  consciousness  of  a  definite  set  of  im- 
pressions, standing  in  definite  relations,  disclosed  under 
definite  conditions;  and  if,  in  a  present  experience,  the 
impressions,  relations,  and  conditions,  perfectly  correspond 
with  those  in  past  experiences,  the  cognition  has  all  the 
validity  of  which  it  is  capable.  So  that,  generalizing  the 
statement,  hypotheses,  down  even  to  those  simple  ones 
which  we  make  from  moment  to  moment  in  our  acts  of  re- 
cognition, are  verified  when  entire  congruity  is  found  to 
exist  between  the  states  of  consciousness  constituting  them, 
and  certain  other  states  of  consciousness  given  in  percep- 
tion, or  reflection,  or  both ;  and  no  other  knowledge  is  pos- 
sible for  us  tha^  i  that  which  consists  of  the  consciousness  of 
such  congruities  and  their  correlative  incongruities. 

Hence  Philosophy,  compelled  to  make  those  fundamental 
assumptions  without  which  thought  is  impossible,  has  to 
justify  them  by  showing  their  congruity  with  all  other  dicta 
of  consciousness.  Debarred  as  we  are  from  everything 
beyond  the  relative^  truth,  raised  to  its  highest  form,  can  be 
for  us  nothing  more  than  perfect  agreement,  throughout  the 
whole  range  of  our  experience,  between  those  representa- 
tions of  things  which  we  distinguish  as  ideal  and  those  presen- 
tations of  things  which  we  distinguish  as  real.  If,  by  discover- 
ing  a  proposition  to  be  untrue,  we  mean  nothing  more  than 
discovering  a  difierence  between  a  thing  expected  and  a 
thing  perceived;  then  a  body  of  conolusions  in  which  no 
such  difference  anjrwhere  occurs,  must  bo  what  we  mean  by 
an  entirely  true  body  of  conclusions. 

And  here,  indeed,  it  becomes  also  obvious  that,  setting 
out  with  these  fundamental  intuitions  provisionally  assumed 
to  be  true — ^that  is,  provisionally  assumed  to  be  congruous 
with  all  other  dicta  of  consciousness — the  process  of  proving 
or  disproving  the  congruity  becomes  the  business  of  Philo- 
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sophy ;  and  tliB  complete  establiahmoat  of  tLe  COHfjraity 
becomes  the  same  tHng  as  the  complete  uoificotioa  of  know* 
ledge  in  which  Philosophy  reaches  its  goal. 

$  41.  What  is  this  datum,  or  rather,  what  are  these  data, 
which  Philosophy  cannot  do  without?  Clearly  one  pri- 
mordial  datum  is  involved  in  the  foregoing  statement. 
Already  by  implication  wo  have  assumed,  and  mast  for  ever 
continne  to  assume,  that  congruities  and  incongruities 
exist,  and  are  cognizable  by  na.  We  cannot  avoid  accept- 
ing aa  true  the  verdict  of  conscionsness  that  some  mani- 
festations are  like  one  another  and  somo  are  nnlike  one 
another.  Unless  conscionsness  be  a  competent  judge  of  the 
likeness  and  unltkcness  of  its  states,  there  can  never  bo 
astablished  that  congrnity  throughout  the  whole  of  our 
cognitions  which  constitutes  Philosophy ;  nor  can  there  ever 
be  established  that  incongruity  by  which  only  any  hypo- 
thesis,  philosophical  or  other,  can  be  shown  erroneons. 

The  impossibility  of  moving  towards  either  conviction  or 
scepticism  without  postulating  thus  much,  we  shall  eco  even 
more  vividly  on  obscr\-ing  how  every  step  in  reasoning  pos- 
tulates thus  much,  over  and  over  again.  To  say  that  all 
things  of  a  certain  class  are  characterized  by  a  certain  attri- 
bute, is  to  say  that  all  things  known  as  like  in  those  various 
attributes  connoted  by  their  common  name,  are  also  dim  in 
having  the  particular  attribute  specified.  To  say  that  somo 
object  of  immediate  attention  belongs  to  this  class,  is  to  say 
that  it  is  like  all  tho  othera  in  the  various  attributes  con- 
noted by  their  commbn  name.  To  soy  that  this  object  pos- 
sesses tho  particuhr  attribute  specified,  is  to  say  that  it  is 
like  the  others  in  this  respect  also.  While,  contrariwise,  the 
assertion  that  the  attribute  thus  infcixod  to  be  possessed  by 
it,  is  not  possessed,  implies  the  assertion  tliat  in  place  of  one 
of  the  allrgcd  likenesses  there  exists  an  unlikeness.  Neither 
affirmation  nor  denial,  therefore,  of  any  deliverance  of  rcaaon^ 
or  any  clement  of  such  deliverance,  is  possible  without  U- 
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eepting  the  dictum  of  conscioasncss  tliat  certain  of  its  states 
are  like  or  unlike.  Whence,  besides  seeing  that  the  unified 
knowledge  constituting  a  completed  Philosophy,  is  a  know> 
ledge  composed  of  parts  that  are  univcraally  congruous  ;  and 
besides  seeing  that  it  is  the  bnsincsB  of  Philosophy  to  esttt- 
blish  their  unirersal  congruity;  we  also  see  that  every  act  of 
Iho  process  by  which  this  universal  congruity  is  to  be  esta- 
blished, down  even  to  the  components  of  every  inference 
and  every  observation,  consists  in  the  establislunent  of  con- 
gruity. 

Consequently,  the  assumption  that  a  congruity  or  an  in- 
congruity exists  when  consciousness  testifies  to  it,  is  an  in- 
evitable assumption.  It  is  useless  to  say,  as  Sir  W.  Hamil- 
ton does,  that  "  consciousness  is  to  be  presumed  trustworthy 
ontil  proved  mendacious."  It  cannot  be  proved  mendacious 
in  this,  its  primordial  act ;  since,  as  we  see,  proof  involves  a 
repeated  acceptance  of  this  primordial  act.  Nay  more,  the 
very  thing  supposed  to  be  proved  cannot  be  expressed  with- 
out recognizing  this  primordial  act  as  valid ;  since  unless  we 
accept  the  verdict  of  consciousness  that  they  diSer,  menda- 
city and  trustworthiness  become  identical.  Process  and 
product  of  reasoning  both  disappear  in  the  absence  of  this 
assumption. 

It  may,  indeed,  be  often  shown  tiiat  what,  after  careless 
compariscn,  were  supposed  to  be  like  states  of  consciousness, 
are  really  unlike ;  .or  that  what  were  carelessly  supposed  to 
be  unlike,  are  really  like.  But  how  is  this  shown  I  Simply 
by  a  more  careful  comparison,  mediately  or  immediately 
made.  And  what  does  acceptance  of  tho  revised  conclusion 
imply  ?  Simply  that  a  deliberate  verdict  of  consciousness  is 
preferable  to  a  rash  one;  or,  to  speak  more  definitely — that 
a  consciousness  of  likeness  or  difierence  which  survires 
critical  examination  must  be  accepted  in  place  of  one  that 
does  not  survive — the  very  survival  being  itself  the  accept- 
tnce. 

And  here  we  got  to  the  bottom  of  the  matter.    Tha 


m 


THE    DATA  OP    PniLOSOPHT. 


I  consciciusness  of  lifcenoaa  or  diGcrence, 
arrant  for  asserting  the  existeiice  of  liko- 
;  and,  in  fact,  we  mean  by  the  existence  of 
DPO,  notliing  more  than  the  pi.'rmanert  con- 
To  say  that  a  given  congriiicy  or  incon- 
imply  our  way  of  sajTiig  that  we  iavariaLIy 
liave  a  consciousness  of  it  along  with  a  consciousncsa  of  tha 
compared  things.  We  know  nothing  more  of  cxistcace  than 
a  continued  manife station. 


permanence  of 
ia  our  ultimate  ' 
nosa  or  dilibrent 
likoncsaordilll'i 
ficiousncss  of  it. 
gruity  exists, 


§  42.  Bat  Philosophy  requires  for  its  datum  Eome  substan- 
tive proposition.     To  recognize  us  unquestionable  a  certain 
fundumental  process  of  thought,  is  not  enoagh :  we  must 
recognize  as  unquestionable  some  fundamental  product  o< 
thought,  reached  by  this  process.     If  Philosophy  is  com- 
pletely-unified knowledge — if  the  unification  of  knowledge 
is  to  be  effected  only  by  sliowing  that  somo  ultimate  propo' 
sition  includes  and  consolidates  all  the  results  of  experience 
then,  clearly,  this   ultimate   proposition  which    has    to    be 
proved  congruous  with  all  others,  must  express  a  piece 
knowledge,   and   not  tlio  validity  of  an   act   of  know! 
Ilaving  assumed  the  trustworthiness  of  consciousness, 
have  also  to  assume  as  trustworthy  some  deliverance  of  con- 
sciousness. 

What  must  this  bo  ?  Must  it  not  bo  one  affirming  the 
widest  and  most  profound  distinction  which  things  present 
Must  it  not  be  a  statement  of  congruities  and  incougruilies 
more  general  than  any  other  ?  An  ultimate  princijilo  thai 
is  to  unify  all  experience,  must  bo  co-extensive  with  all  ex 
pcrience — cannot  bo  concerned  with  experience  of  one  order 
or  several  orders,  but  mu&t  be  concerned  with  universal  ex. 
pcrience.  That  which  Philosophy  takes  as  its  datum,  musi 
bo  an  assertion  of  some  likeness  and  difference  to  which 
all  other  likenesses  and  differences  are  secondary.  If  know, 
iiig  is  classifying,  or  grouping  the  like  and  separating  the 
unlike ;   and  if  the  unification  of  knowledge  proceeds  by 
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trmrigin^  the  smaller  classes  of  liko  exptrioncos  witliin  the 
larger,  and  these  within  the  still  larger ;  then,  the  proposi- 
tion by  which  knowledge  is  unified,  must  be  one  specifying 
the  antithesis  between  two  ultimate  classes  of  experiences,  in 
which  all  others  merge. 

Let  ns  now  consider  what  these  classes  are.  In  dra%ving 
the  distinction  between  them,  we  cannot  avoid  using  words 
that  have  indirect  implications  wider  than  their  direct  mean- 
ings— ^we  cannot  avoid  arousing  thoughts  that  imply  the 
very  distinction  which  it  is  the  object  of  the  analysis  to 
establish.  Keeping  this  fact  in  mind,  we  can  do  no  more 
than  ignore  the  connotations  of  the  words,  and  attend  only 
to  the  things  they  avowedly  denote. 

§  43.  Setting  out  from  the  conclusion  lately  reached, 
that- all  things  known  to  us  are  manifestations  of  the'  Un- 
knowable ;  and  suppressing,  so  far  as  wo  may,  every  hypo- 
thesis respecting  the  something  which  underlies  one  or  other 
order  of  these  manifestations ;  we  find  that  the  manifesta- 
tions, considered  simply  as  such,  are  divisible  into  two  great 
classes,  called  by  some  impressions  and  ideas.  The  implica- 
tions of  these  words  are  apt  to  vitiate  the  reasonings  of  those 
who  use  the  words ;  and  though  it  may  bo  possible  to  use 
them  only  with  reference  to  the  differential  characteristics 
they  are  meant  to  indicate,  it  is  best  to  avoid  the  risk  of 
making  unacknowledged  assumptions.  The  term  sensation, 
too,  commonly  used  as  the  equivalent  of  impression,  implies 
certain  psychological  theories — ^tacitly,  if  not  openly,  postu- 
lates a  sensitive  organism  and  something  acting  upon  it; 
and  can  scarcely  be  employed  without  bringing  these  postu» 
lates  into  the  thoughts  and  embodying  them  in  the  in» 
ferenccs.  Similarly,  the  phrase  state  of  consciousness,  as 
signifying  either  an  impression  or  an  idea,  is  objectionable. 
As  we  cannot  think  of  a  state  without  thinking  of  something 
of  which  it  is  a  state,  and  which  is  capable  of  different 
tftates,  there  is   mvolved    a  foregone   conclusion — an  rni- 
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Jcvfloped  KystGm  of  metapliyBics,  Hero,  accepting  the  in* 
cvitable  implication  that  the  manifestations  imply  soinc- 
tlung  manifested,  our  aim  mnst  bo  to  aroid  any  furllior 
implications.  'Xliough  we  rannot  excIiiJo  farther  implica- 
lions  from  our  tliouglitg,  and  cannot  carry  on  onr  argument 
witliout  taeit  recognitions  of  them,  we  can  at  any  rate  refuse 
to  reccgnizo  them  in  the  terms  with  which  wo  set  ont.  We 
may  do  this  most  effectually  by  claasiug  the  manifes  tat  ions 
a^  vh-id  and  faint  respectively.  Let  us  consider  what  aro 
the  several  distinctions  that  exist  between  thcao. 

And  first  a  few  words  on  this  most  conspicuoas  distinction 
wliieh  these  antithetical  names  imply.  Manifestations  that 
iiii.iir  under  tlio  coudilions  called  those  of  perception  (and 
tho  conditions  bo  called  wo  mnst  hero,  as  much  as  possible, 
separate  from  all  hypotheses,  and  regard  simply  as  thcni- 
Eclvcs  a  certain  group  of  manifestations)  ai'o  ordinarily  f;ir 
more  distinct  than  those  which  occur  under  tho  conditions 
known  as  those  of  reflection,  or  memory,  or  imagination,  or 
ideation.  These  vivid  manifestations  do,  indeed,  sometimca 
differ  but  little  from  tho  faint  ones.  "When  nearly  dark  we 
may  be  unable  to  decide  whether  a  certain  manifeEl:itiDU 
belongs  to  the  vivid  order  or  the  faint  order — whether,  as 
we  say,  wo  really  sco  something  or  fancy  wo  sec  it.  In  like 
manner,  between  a  very  feeble  sound  and  llie  imagination  of 
a  sound,  it  is  occasionally  difficult  to  discriminate.  But 
these  exceptional  cases  are  extremely  rare  in  comparison 
with  the  enormous  mass  of  cases  in  which,  from  instant  to 
instant,  the  vivid  manifestations  distinguish  themselves  un- 
mistakcably  from   tho  faint.  Conversely,  it  also 

now  and  then  happens  (though  under  conditions  which  we 
BigniGcantly  distinguish  as  abnormal)  that  manifestations  of 
the  faint  order  become  so  strong  as  to  be  mistaken  for  those 
of  the  vivid  order.  Idea,  sights  and  sounds  arc  in  tho  in- 
sane so  much  intensified  as  to  be  classed  with  real  sights 
und  sounds — ideal  and  real  being  here  supposed  to  imply  no 
otibcr  coDli'ost  thun  that  which  we  ore  considering.     'J'iiofiO 
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^xiflcfl  of  niaston,  as  we  call  tliem,  bear,  LoTrcrer,  so  email  a 
ratio  to  the  great  mass  of  casea,  that  we  may  safely  neglect 
them,  and  say  that  the  relative  faintness  of  these  mauifesta- 
tiona  of  tho  second  order  is  so  marked,  that  we  are  never  in 
donbt  ae  to  their  distinctness  from  those  of  tho  first  order. 
Or  if  W6  recognize  the  exceptional  occurrence  of  doubt,  the 
recognition  serves  bnt  to  introduce  the  significant  fact  that 
wo  have  other  moans  of  determining  to  which  order  a  parti- 
cular manifestation  belongs,  when  the  test  of  comparative 
vividness  fails  as. 

Manifestations  of  the  vivid  order  precede,  in  oui  experi- 
encc,  those  of  tho  faint  oi-der;  or,  in  tho  terms  quoted 
above,  the  idea  is  an  imperfect  and  feeble  repetition  of  the 
original  impreesion.  To  put  the  facts  in  historical  seqnenco 
—there  is  first  a  presented  manifestation  of  the  vivid  order, 
ftnd  then,  afterwards,  there  may  come  a  represented  manifest 
tation  that  is  like  it  except  in  being  much  less  distinct. 
Besides  the  universal  experience  that  after  having  those 
vivid  manifestations  which  we  call  particular  places  and 
persons  and  things,  we  can  have  those  faint  manifestations 
which  we  call  recollections  of  the  places,  persons,  and  things, 
but  cannot  have  these  previously ;  and  besides  the  universal 
experience  that  before  tasting  certain  substances  and  emeU- 
iog  certain  perfumes  we  are  without  the  faint  manifestations 
known  as  ideas  of  their  tastes  and  smells ;  we  have  also  the 
fact  that  where  certain  orders  of  the  vivid  manifestations 
are  ahut  out  (as  the  visible  from  the  blind  and  the  audible 
from  the  deal)  the  corresponding  faint  manifestations 
never   come  into   existence.  It  is   true  that  in 

some  cases  the  faint  manifestations  precede  the  vivid. 
What  we  call  a  conception  of  a  machine  may  presently  be 
followed  by  a  vivid  manifestation  matching  it— a  so-called 
actual  machine.  But  in  the  first  placo  this  occurrence  of  the 
vivid  manifestation  after  the  faint,  has  no  analogy  with  the 
Dccorrence  of  the  iaint  after  the  vivid — its  ee^ncnce  la  not 
spontAneooa  like  that  of  the  idea  oiler  iJie  impression.    And 
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in  tto  second  place,  ttiongli  a  faint  manifest  at  ion  of  this 
kind  may  occnr  btfore  the  vivid  one  answeriLg  to  it,  yet  ita 
component  p.irla  may  not.  Without  tho  foregoing  viviJ 
miinife  Stat  ions  of  ivhccls  and  liai's  and  eranha,  tho  inventor 
eouU  have  no  faiut  manifestation  of  his  new  machino.  Thus, 
the  occurrence  of  the  faint  manifestations  is  made  possiLk' 
by 'the  previous  occurrenco  of  iho  vivid.  They  aro  distiu- 
giiisheil  from  ono  another  as  independent  and  dependent. 

Thcso  two  orders  of  manifestations  form  concurrtnl 
scries ;  or  rather  let  na  call  them,  not  scries,  which  inipliia 
linear  armngenients,  hut  hctcrogcncoas  streams  or  pru- 
cessions.  These  run  sido  by  side;  each  now  broadening 
niid  iinw  nnrrowiiiir,  each  now  threatening  to  obliterate  its 
neighbour,  and  now  in  turn  threatened  with  obliteration, 
but  neither  ever  quite  excluding  tho  other  from  their 
common  channel.  Let  U3  watch  tho  muti;al  actions  of  thr- 
two  currents.  During  what  wc  call  our  states  o 

activity,  the  vivid  manifeslatious  predominate.  Wo  simul- 
taneously receive  many  and  varied  presentations — a  crowu 
of  visual  impressions,  sounds  more  or  less  numerous,  rcs-is:- 
ances,  tastes,  odours,  &c. ;  some  groups  of  them  ch;ii)gii,g, 
and  others  temporarily  fixed,  but  altering  as  wo  move  ;  uiul 
when  we  compare  in  its  breadth  and  massivcuess  thi.- 
heterogeneous  combination  of  vivid  manifestations  with  tli,; 
coueurrent  combination  of  faint  manifestations,  these  List 
sink  into  relative  insignificance.  Tliey  never  wholly  di;:- 
apjicar  however.  Always  along  with  tho  vivid  mauifcslu- 
tious,  even  in  their  greatest  obtrusiveness,  analysis  disclon;d 
a  thread  of  thoughts  and  interpretations  constituted  of  the 
iaiut  manifestations.  Or  if  it  bo  contended  that  the  occur- 
rence of  a  deafening  explosion  or  an  intense  pain  may  for  a 
moment  exclude  every  idea,  it  must  yet  be  admitted  that 
Bucli  breach  of  continuity  can  never  be  immediately  kuortu 
ab  occurring;  since  tlio  act  of  knowing  is  impossible  in 
the  absence  of  ideas.  On   tho  other  hand,  aiVvr 

cortaia   vivid   mauifeslatious   which   wo  call    the    acu  oi 
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dosing  the  eyes  and  adjusting  onrselves  so  as  to  enfeeble 
the  vivid  manifestations  of  pressure,  sound,  &c.,  the  mani- 
festations of  the  faint  order  become  relatively  predominant. 
The  ever- varying  heterogeneous  current  of  them,  no  longer 
obscured  by  the  vivid  current,  grows  more  distinct,  and 
seems  almost  to  exclude  the  vivid  current.  But  while  what 
we  call  consciousness  continues,  the  current  of  vivid  mani- 
festations, however  small  the  dimensions  to  which  it  is 
reduced,  still  continues  :  pressure  and  touch  do  not  wholly 
disappear.  It  is  only  on  lapsing  into  the  unconsciousness 
termed  sleep,  that  manifestations  of  the  vivid  order  cease 
to  be  distinguishable  as  such,  and  those  of  the  faint  order 
come  to  be  mistaken  for  them.  And  even  of  this  we  remain 
unaware  till  the  recurrence  of  manifestations  of  the  vivid 
order  on  awaking :  wo  can  never  infer  that  manifestations 
of  the  vivid  order  have  been  absent,  until  they  are  again 
present ;  and  can  therefore  never  directly  know  them  to  bo 
absent.  Thus,  of  the  two  concurrent  compound 

series  of  manifestations,  each  preserves  its  continuity. 
^M  they  flow  side  by  Bide,  each  trenches  on  tho  other, 
but  there  never  comes  a  moment  at  which  it  can  be  said 
that  the  one  has,  then  and  there,  broken  through  the  other. 
Besides  this  longitudinal  cohesion  there  is  a  lateral  cohe- 
sion, both  of  the  vivid  to  the  vivid  and  of  the  faint  to  tho 
faint.  Tho  components  of  the  vivid  scries  are  bound  to- 
gether by  ties  of  co-existence  as  well  as  by  ties  of  succes- 
sion J  and  the  components  of  the  faint  series  are  similarly 
bound  together.  Between  tho  degrees  of  union  in  the  two 
cases  there  are,  however,  marked  and  very  significant 
diffc^rences.     Let  us  observe  them.  Over  an  area 

occupying  part  of  tho  so-called  field  of  view,  lights  and 
shades  and  colours  and  outlines  constitute  a  group  to 
which,  as  the  signs  of  an  object,  we  give  a  certain  name ; 
and  while  they  continue  present,  these  united  vivid  manifes- 
tations remain  inseparable.  So,  too,  is  it  with  co-existing 
groups  of  manifestations :  each  persists  as  a  special  com* 


^xion  of  others.     And  though  after  certain  viv 
ions  known  as  a  cliange  in  the  conditions  of 
there  is  a  change  in  the  proportions  among 
cstations  constituting  any  group,  their  cohes 
s — we  do  not  succeed  in  detaching  one  or 
from  the  rest.  Turning  to  the  fail 

ions,  we  see  that  while  there  are  kitcral  c 
g  them,  these  are  much  less  extensive,  and 
are  by  no  means  so  rigorous.     After  closing  i 
represent  an  object  now  standing  in  a  certain 
inding  in  some  other  place,  or  as  absent.     ^ 
at  a  bine  vase,  I  cannot  separate  the  vivid  i 
I  of  blaeness  from  the  vivid  manifestation  of 
shape;  but,  in  the  absence  of  these  vivid  ms 
I  can  separate  the  &int  manifestation  of  th* 
the  faint  manifestation  of  blaeness,  and  replace 
faint  manifestation  of  .redness.    It  is  so  throi 
.int  manifestations  cling  together  to  a  certain 
leveriheless  most  of  them  may  be  rearrange 
y.    Indeed  none  of  the  individiuil  faint  manifes 
3  in  tlie  same  indissoluble  way  as  do  the  ind 
manifestations.    Though  along  with  a  faint  mai 
f  pressure  there  is  always  some  faint  manifestc 
iion,  yet  no  particular  faint  manifestatioTi  of  py 
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While  tlio  components  of  each  current  cohtre  with  one 
another^  they  do  not  cohere  at  all  strongly  with  those  of 
the  other  corrent.  Or,  more  correctly,  we  may  say  that  the 
vivid  current  habitually  flows  on  quite  undisturbed  by  the 
faint  current;  and  that  the  faint  current,  though  often 
largely  determined  by  the  vivid,  and  always  to  some  extent 
carried  With  it,  may  yet  maintain  a  substantia]  independence, 
letting  the  vivid  current  slide  by.  We  will  glance  at  the 
interactions  of   the    two.  The    successive    faint 

manifestations  constituting  thought,  fail  to  modify  in  the 
slightest  degree  the  vivid  manifestations  that  present  them* 
selves.  Omitting  a  quite  peculiar  class  of  exceptions,  here* 
after  to  be  dealt  with,  the  vivid  manifestations,  fixed  and 
changing,  are  not  directly  aficcted  by  the  faint.  Those 
which  I  distinguish  as  components  of  a  Landscapo,  as 
surgings  of  the  sea,  as  whistlings  of  the  wind,  as  move- 
ments of  vehicles  and  people,  are  absolutely  uninfluenced 
by  the  accompanying  faint  manifestations  which  I  distin- 
guish as  my  ideas.  On  the  other  hand,  the 
current  of  faint  manifestations  is  always  somewhat  per. 
turbed  by  the  vivid.  Frequently  it  consists  mainly  of  faint 
manifestations  which  cling  to  the  vivid  ones,  and  are  carried 
with  them  as  thoy  pas&— memories  and  suggestions  as  we 
call  them,  which,  joined  with  the  vivid  manifestations  pro* 
ducing  them,  form  almost  the  whole  body  of  the  manifesta- 
tions. At  other  times,  when,  as  we  say,  absorbed  in 
thought,  the  disturbance  of  the  faint  current  is  but  super- 
ficial. The  vivid  manifestations  drag  after  them  such  few 
faint  manifestations  only  as  constitute  recognitions  of  them  : 
to  each  impression  adhere  certain  ideas  which  make  up 
the  interpretation  of  it  as  such  or  such.  But  there  mean- 
while flows  on  a  main  stream  of  faint  manifestations  whoUv 
onrelated  to  the  vivid  manifestations — what  we  call  a 
reverie,  perhaps,  or  it  may  be  a  process  of  reasoning.  And 
occasionally,  during  the  state  known  as  absence  of  mind, 
this  cairent  of  fidnt  manifestations  so  far  predominates  that 
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llio  i-ivid  criTPnt  scarcely  aOecta  it  at  all.  Hence, 

tliesc  coucnrrcnt  series  nf  manifestations,  each  cotercnt  with 
itself  lorgitudiuiilly  nnd  laterally,  have  but  a  partial  cohe- 
rence wiih  one  another.  The  vivid  series  is  quite  unmoved 
bj  ita  passing  neighbour;  and  though  the  faint  serioa  ia 
nKvdys  to  some  cxttnt  moved  by  tbo  adjacent  vivid  series, 
and  13  often  carried  bodily  along  with  the  vivid  series,  it 
may  nevertheless  become  in  great  measure  separate. 

Yet  another  all-important  differential  characteristic  has  to 
be  specified.  The  conditions  under  which  these  respective 
orders  of  manifestations  occur,  are  dilTercnt;  and  the  con- 
ditions of  oceiirrenco  of  each  order  belong  to  itself.  When- 
ever the  immediate  antecedents  of  vivid  manifestations  are 
traccnbio,  they  prove  to  be  other  vivid  manifestations ;  and 
though  we  cannot  say  that  the  antecedents  of  the  faint 
manifestations  always  lie  wholly  among  themselves,  yet  the 
essential  ones  lie  wholly  among  themselves.  These  state- 
ments will  need  a  good  deal  of  explanation.  Ob- 
viously, changes  among  any  of  the  vivid  manifestations  ivo 
arc  contompiating — the  motions  and  sounds  and  alterations 
of  appearance,  in  what  wo  call  sun-ounding  objects — are 
either  changes  that  follow  certain  vivid  manifestations,  or 
changes  of  which  the  antecedents  are  unapparent.  Some  of 
the  vivid  manifestations,  however,  occur  only  under  certain 
conditions  that  seem  to  be  of  anotlicr  order.  Those  which 
we  know  as  colours  and  visible  forms  presuppose  open  eyes. 
But  what  is  tho  opening  of  tbo  eyes,  trunalatod  into  the 
terms  we  arc  here  using  ?  Literally  it  is  an  occurrence  of 
certain  vivid  manifestations.  The  preliminary  idea  of  open- 
ing the  eyes  docs,  indeed,  consist  of  faint  manifestations,  but 
the  act  of  opi'niug  them  consists  of  vivid  manifestations. 
And  the  like  is  still  more  conspicuously  the  ciiso  with  tlioso 
movements  of  the  eyes  and  the  head  which  are  followed  by 
new  gi-oups  of  vivid  manifestations,  biiiiiluily  with  tiie 
antecedents  to  the  vivid  manifestations  which  we  distinguish 
w  those  of  touch  and  pressure.  All  the  changeable  ones  have 
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ibr  their  coiiditionB  of  occmrence  certain  vivid  mnnifestft- 
tions  which  no  know  as  sensations  of  muscular  tension.  It 
is  true  that  tho  conditions  to  these  conditions  are  manifesta- 
tions of  the  faint  order — those  ideas  of  muscular  actiouB 
which  precede  muscular  actions.  And  we  are  here  intro> 
duccd  to  a  complication  arising  from  the  fact  that  what  ii 
called  the  body,  is  present  to  as  as  a  set  of  vivid  manifesta- 
tions connected  with  the  iiiint  manifestations  in  r  special 
way — a  way  such  that  in  it  alone  certain  vivid  manifesta- 
tions are  capable  of  being  produced  by  faint  manifestations. 
There  must  bo  named,  too,  the  kindred  exception  furnished 
by  the  emotions — an  exception  which,  however,  serves  to 
enforce  tho  general  proposition.  For  while  it  is  tme  that 
the  emotions  are  to  bo  considered  as  a  certain  kind  of  vivid 
manifestations,  and  ore  yet  capable  of  being  produced  by 
the  faint  manifestations  we  call  ideas ;  it  is  also  true  that 
becanse  the  conditions  to  their  occurrence  thus  exist  among 
the  faint  manifestations,  we  class  them  as  belonging  to  the 
■;uno  general  aggregate  as  the  faint  manifestations — do  not 
class  them  with  such  other  vivid  manifestations  as  colours, 
sounds,  pressures,  smells,  &c.  But  omitting  these  peculiar 
vivid  manifestations  which  wo  know  as  muscular  tensions 
and  emotions,  and  which  wo  habitually  class  apart,  we  may 
say  of  all  the  rest,  that  the  conditions  to  their  exist- 
ence as  vivid  manifestations  ore  manifestations  belonging 
to  their  own  class.  In  the  parallel  current  we 

find  a  parallel  truth.  Though  many  manifestations  of  the 
feint  order  axo  partly  caused  by  manifestations  of  the  vivid 
order,  which  call  up  memories  as  we  say,  and  suggest  in- 
ferences; yet  these  results  mainly  depend  on  certain  anteco» 
dents  belonging  to  the  faint  order.  A  cloud  drifts  acrosi 
tho  sun,  and  may  or  may  not  prodnco  an  effect  on  the  cur- 
rent of  ideas :  the  inference  diat  it  is  about  to  rain  may 
arise,  or  there  may  bo  a  persistence  in  the  previous  train  ol 
thonght — a  difference  obviously  determined  by  conditions 
among  the  thonghts.    Agoin,  snch  power  as  a  vivid  mani* 


:fion  arc  aroused  by  tlio  eamc  sight,  to  scb  ht 
■  tlic  occtin-c'iicc  of  each  faiot  manifestation  dt 
clation3  to  otlicr  faitit  manifustationa  that  h 
re  or  that  co-exist. 

cro  we  are  introduced,  lastly,  to  one  of  the  most 
perhaps  the  most  important,  of  the  differeQcea 
3  two  ordon  of  manifestatdoos — a  difiereDce  c( 

that  just  pointed  out,  but  one  which  may  wi| 
bo  separately  insisted  upon.  Tho  conditions 
5  aro  not  distinguished  solely  by  tho  fact  that 
1  identiSable,  belongs  to  its  own  oi-der  of  manifi 
:hey  aro  further  distinguished  in  a  very  sigiiifi 
ifestutions  of  tho  faint  onler  have  traceabli 
5;  can  bo  made  to  occur  by  establishing  thi 

of  occurrence ;  and  can  be  suppressed  by  esl 
'  conditions.  But  manifestations  of  the  vi 
nually  occur  without  previous  presentation 
:cdents ;  and  in  many  coses  they  persist  or  cct 
r  known  or  unknown  conditions,  in  such  i 
that  their  conditions  are  wholly  bcyont 
impression  distinguished  as  a  flash  of  lightnii 
:3  the  current  of  our  thoughts,  absolutely 
e.    The  soonds  from  a  band  that   strikes  i 
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ditions  of  occorrcnce  of  which  were  neither  among  the  filial 
nor  among  the  vivid  manifestations;  and  tlie  conditiona  to 
the  persistence  of  which  arc  bound  up  with  the  vivid  mani- 
festations in  some  nnmnnifcstcd  way.  So  that  whereas  in 
tliB  faint  order,  the  conditions  of  occurrence  aro  always 
among  the  preexisting  or  co-exiating  manifestations;  in 
the  vivid  order,  the  conditions  of  occurrence  are  oilcn  not 
present. 

Thus  we  find  many  salient  characters  in  which  manifesta- 
tions of  the  one  order  are  hke  one  another,  and  unhke  those 
of  the  other  order.  Let  na  briefly  re-ennmcrato  thcso  sahcnt 
characters.  Manifestations  of  the  one  order  aro  vivid  and 
those  of  the  other  are  faint.  Those  of  the  one  order  are 
originals,  while  those  of  the  other  order  ore  copies.  The 
first  form  with  one  another  a  scricB,  or  heterogeneous  current, 
that  is  never  broken;  and  the  second  also  form  with  one 
another  aparallel  series  or  current  that  is  never  broken:  or,  to 
speak  strictly,  no  breakage  of  either  is  ever  directly  known. 
Those  of  tho  first  order  cohere  with  one  another,  not  only 
longitudinally  but  ako  transversely ;  as  do  also  thoaa  of  tho 
second  order  with  ono  another.  Between  manifestations  of 
tho  first  order  tlio  cohesions,  both  longitudinal  and  trans- 
verse, oro  indissolnblo ;  but  between  manifestations  of  the 
second  order,  these  cohesions  aro  most  of  them  dissoloblo 
with  case.  While  tho  members  of  each  series  or  current  are 
BO  coherent  with  one  another  that  the  current  cannot  be 
broken,  the  two  currents,  running  side  by  side  as  they  do, 
have  but  little  coherence — the  great  body  of  the  vivid, 
current  is  absolutely  nnmodifiable  by  the  faint,  and  the  faint 
may  become  almost  separate  from  tho  vivid.  The  conditions 
under  which  manifestations  of  cither  order  occur,  themselves 
belong  to  that  order ;  but  whereas  in  the  faint  order,  the 
conditions  are  always  present,  in  tho  vivid  order  the  condi- 
tions aro  often  not  present,  but  lie  somewhere  outside  of  the 
■erics.  Seven  separate  characters,  then,  mark  off  these  two 
ordera.  of  masifestationB  from  one  another. 


riil;iiowa!)lo  nre  divisiblo  into  two  such  classes 
1,r  division  equivalent  to? 

)ljvi(iuslj-  it  torrcspoiida  to  tlio  division  botivc 
I  subject.  This  profonndcst  of  distinctions  an 
nifcatations  of  the  Unknowable,  we  recognize  by 
in  into  telf  and  not-gelf.  These  faint  monif 
ining  a  continuous  whole  differing  from  the  otl 
intity,  quality,  cohesion,  and  conditions  of  exi 

parts,  we  call  the  cjo ;  and  these  vivid  manif 
issolubly  bound  together  in  rclativcly-immena' 
1  biiving  independent  conditions  of  existence,  w 
i-njo.  Or  rather,  more  truly— *ach  order  of  i 
13  carries  with  it  the  irresistible  implication 
vcr  that  manifests  itself;  and  by  the  words  e^o 

respectively,  we  mean  thu  power  that  manilest 

faint  forms,  and  the  power  that  manifests  its 
id  firms. 

is  wo  hero  see,  these  consohdatcd  conccpliona 
tically  named,  do  not  originate  in  ecmo  inscrut 
t  they  have  for  their  explanation  the  ultinu 
Jiigbt  that  is  beyond  appeal.  The  persistent 
:s  of  likeness  or  difference,  is  ono  which,  by  it* 
:ence,  makea  itself  accepted ;  and  one  which  ' 
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Rttpibiites  equally  numerous.  And  the  mjriad-fold  repeti- 
tion of  these  classings,  bringing  about  the  myriud-fold  asso- 
riations  of  each  manifestation  with  those  of  its  own  class, 
brings  about  this  union  among  the  members  of  each  class, 
and  this  disunion  of  the  two  classes. 

Strictly  speaking,  this  segregation  of  the  manifestations 
nnd  coalescence  of  them  into  two  distinct  wholes^  is  in 
g^'at  part  spontaneous,  and  precedes  all  deliberate- judg« 
Jienis ;  though  it  is  endorsed  by  such  judgments  when  they 
come  to  be  made.  For  the  manifestations  of  each  order 
bave  not  simply  that  kind  of  union  implied  by  grouping 
them  as  individual  objects  of  the  same  class ;  but,  as  we 
have  seen,  ihey  have  the  much  more  intimate  union  implied 
by  actual  cohesion.  This  cohesive  nnion  exhibits  itself 
before  any  conscious  acts  of  classing  take  place.  So  that,  in 
truth,  these  two  contrasted  orders  of  manifestations  are 
substantially  self-separated  and  self-consolidated*  The 
members  of  each,  by  clinging  to  one  another  and  parting 
from  their  opposites,  themselves  form  these  united  wholes 
constituting  object  and  subject.  It  is  this  self-union  which 
gives  to  these  wholes  formed  of  them,  their  individualities 
as  wholes,  and  that  separateness  from  each  other  which 
transcends  judgment;  and  judgment  merely  aids  the  pre- 
determined segregation  by  assigning  to  their  respective 
classes,  such  manifestations  as  have  not  distinctly  united 
themselves  with  the  rest  of  their  kind. 

One  further  perpetually-repeated  act  of  judgment  there  is, 
indeed,  which  strengthens  this  fundamental  antithesis,  and 
gives  a  vast  extension  to  one  term  of  it.  We  continually 
learn  that  while  the  conditions  of  occurrence  of  faint  mani- 
festations aro  always  to  be  found,  the  conditions  of  oc- 
currence of  vivid  manifestations  are  often  not  to  be  found. 
We  also  continually  learn  that  vivid  manifestations  which 
Dave  no  perceivable  antecedents  among  the  vivid  manifesta- 
tions, are  like  certain  preceding  ones  which  had  perceivable 
•ntecedents  among  the  vivid  manifestations.    Joining  these 


1  iudefinitciy-cxtonii'd  rcgiun  of  poivcr  or  b( 
■]y  Eoparnto  from  tlie  ciiiTciit  of  faint  itiiiuil 
Htiiting  tlic  c'lo,  but  lying'  bcyonil  tliu  ciirroiit 
festations  consti luting  tlio  immcdiutcly-present 

45.  In  a  rery  imperfect  way,  passing  over  ol 
omittmg  needful  explaastioiia,  I  have  tbns, 
)w  space  that  conld  properly  be  devoted  to  it,  i 
'ssential  -nature  and  jnetificatiou  of  that  primor 
ion  which  FhiloBophy  requires  as  a  datum,  j 
?<i,  eiil'i'ly  hiive  as>.\mn'il  tliis  ulliniato  (ruth 
men  Scnso  asserts,  n  hich  every  step  in  Science  1 
ted,  and  whieb  no  nietapbysician  ever  for  a 
^eded  in  expelling  from  consciousness,  Bott 
tho  postulate  that  the  manifestations  of  the  Unk 
ato  the  two  separate  aggregates  constituting  tl 
QSciousness  and  tbe  world  beyond  conscioui5nes8, 
lot  tho  justiBcation  of  this  postulate  depenc 
rquently-proved  congruity  with  every  result  of 
direct  and  indirect.  But  as  all  that  follows  ] 
this  postulate,  it  seemed  desirable  briefly  to 
niTflnt,  with  the  view  of  shutting  out  criticis 
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it  witboot  l&kizir  frr  crarTi^i  its  €x:?T£Tii?f  :  kiiLZT-si*  nrrrr- 
thekss  CBibks  iis  to  iissnfr  lii*  K5;fifrr):x  re  1:5  fxscfinrf^  "i » 
showing  dal  it  is  kfci?  ibe  CTZTzrzi*^  re  &  riiassrS rikura:  nks£*£ 
on  accimtaWfd  lif«D?55e«  b2i£  fcrrr-^T.'SfcTf'i  £:-5iir£!iir'«.  Zx 
other  words — ^Beia»rcii3ff,  wtiri  ^  nsf iif  run  a  frrmhTinL  ft 

cohesions  it  fimsi^  lie  ccinsiriiis  vLkjl  :i  iiii:*  fcirtuirr 
existing. 

So  mndu  iLoi.  f:r  lis  ci-i*  rf  Ptilnsxtr,     Ix  cnrrTnnr 

flan  of  oonscaocsness,  vijii.  i^  -we  srw  n,  liir  iii>i  tslt:.  jo?* 
the  deepest  cf  &D  fr^r^'ATinziSw  1:  Bss^A^ncs  iiif  ^tlIj^-tt  af  * 
certain  prbncrdiil  j-r:*rc{:i  of  oanjcJcuisiiissw  VL.LLriE:  viiiii 
inference  is  icpiffisfiiir,  £2i£  '•miim  -^ijJi  lii  t*:  a-nnni 
even  be  eitber  aSrs&iSrizi  cc  OfniJ.  Aji£  Ti  hsszuisa  u^ 
validitT  cf  a  cerafa  jirlnTnr.vif."  2*^1*5 bs  zz  :::msaDfiisnas^ 
which  thoDgh  it  crigrisne?  ii.  jjl  -E'LT-Zisr  Tir:i^::t£w.  2*  &is:^  jl 


one  sense,  a  prodoci  c'  iVif  jriii-ftss.  sinii-r  ':  j  -iLif  prurssf 
it  is  tested  and  stusped  as  e-^.ttttf,  Ix  nnff.  nzr  T»:>sr&- 
latesare: — an  Unkncwalije  Pcvsr;  ijif  msLfma  nf  kzir^- 
able  Klmiiiiif.  utd  oiSsK^noss  ssunir  in?  Traj.ri-'^sa^iirmf  of 
that  Power;  and  a  resslrrrr^  sprrerumcL  ^  ziht  mKLnss- 
tadons  into  those  cf  s&l'ietn  hZii  ccv^tl. 

Before  proceeding-  whb  ibe  {^LTasiLiiiiiiil  iicsixtEs  uf  ?^mi^- 
sophy — the  oompiete  nn^jftfaiaan  cf  iiif  kzLcv-jitsiir^  p&nsiZj 
unified  bj  Scienoe,  a  fmhsr  jxniizjLiZiizj  n  nzsai^L.  Tiie 
manifestations  d  tbe  Unkncwibur,  ir?»rkUfi  jiix.  ijuft  rw: 
divisions  a£  self  and  scft-scaii^  k«^  rt-^rrisiluf  2IXmI  dutlicx. 
most  genenl  fixias,  the  reaSiiT  of  wiaui  Siafurfe,  m  ▼'^L  ii* 
Common  Sense,  frosa  Bkcckexi  i<&  mrcneui  iis<i=zih£.  Ix.  lii^ 
chapter  on  "  Ukimate  SrvTrrae  lyatO  ii  wu^  biii«irx.  ittc 
we  know  norhing  a£  tbesr  icrsi.  c:!L£ide7<ei  n.  iJieEiKLiis. 
As,  ncTerlheleae,  we  not  c&xi=r7k&  i^:  z^bi  iL^  -vue-os  faogmfj* 
mg  them,  it  is  nwdfij  to  asn'  wnu  zLi^T^ireii^iiiaift  as^  to  i* 
pot  on  theae  woids. 
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two  expcriencP3  tof;;etLerj  there  reBalts  the  irresistiljle  cob« 

ccption  tiiat  Fome  vivid  manifestations  havo  conditions  ol 
occurrence  existing  out  of  tLe  current  of  vi\-id  manifesta- 
tions— piif-ting  as  potential  vivid  manifestations  capable  of 
becoming  actual.  And  no  we  are  made  vaguely  consciona 
of  an  indcfinitcly-cs tended  region  of  power  or  being,  not 
merely  Bepnrate  from  llio  current  of  faint  manifestations 
L-onstituting  tlio  c;jo.  Bat  lying  beyond  the  current  of  vivid 
manifestations  constituting  tlie  immediately-present  portion 
of  the  non-ego. 

§  45.  In  a  very  imperfect  way,  passing  over  objections 
and  omitting  nccdriil  explnnations,  I  Imvo  tlms,  in  the 
narrow  space  that  could  properly  be  devoted  to  it,  indicated 
the  essential  nature  and  justification  of  that  primordial  pro- 
position which  Philosophy  requires  aa  a  datum.  I  might, 
indeed,  safely  have  assumed  this  ultimate  truth;  which 
Common  Sense  asserts,  which  every  step  in  Science  takes  for 
granted,  and  which  no  metaphysician  ever  for  a  moment 
succeeded  in  expelling  from  consciousness.  Setting  out 
with  the  postulate  that  the  m.inifostationa  of  the  TJnknowablu 
fall  into  the  two  separate  aggregates  constituting  the  world 
of  consciousness  and  the  world  beyond  conscioosncss,  I  might 
have  let  the  justification  of  this  postulate  depend  on  its 
subsequently-proved  congruity  with  every  result  of  experi- 
ence, direct  and  indirect.  But  as  all  that  follows  proceeds 
upon  this  postulate,  it  seemed  desirable  briefly  to  indicate 
its  warrant,  with  the  view  of  shutting  out  criticisms  that 
might  else  bo  made.  It  seemed  desirable  to  show  that  this 
fundamental  cognition  is  neither,  as  the  idealist  asserts,  an 
illusion,  nor  as  the  sceptic  thinks,  of  doubtful  worth,  nor  as  is 
held  by  the  natural  realist,  an  inexplicable  intuition;  but 
that  it  is  a  legitimate  deliverance  of  consciousness  elaborat- 
ing its  materials  after  (ho  laws  of  its  normal  action.  While, 
in  order  of  time,  the  establishment  of  this  distinction  precede? 
all  reasoning ;   and  while,   mnning   through  our    menCAl 
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structure  as  it  does,  we  are  debarred  from  reasoning  about 
it  without  taking  for  granted  its  existence ;  analysis  never- 
theless enables  us  to  justify  the  assertion  of  its  existence,  by 
showing  that  it  is  also  the  outcome  of  a  classification  based 
on  accumulated  likenesses  and  accumulated  di£ferences.  In 
other  words — Reasoning,  which  is  itself  but  a  formation  of 
cohesions  among  manifestations,  here  strengthens,  by  tlie 
cohesions  it  forms,  the  cohesions  which  it  finds  already 
existing. 

So  much,  then,  for  the  data  of  Philosophy.  In  common 
with  Religion,  Philosophy  assumes  the  primordial  implica* 
Hon  of  consciousness,  which,  as  we  saw  in  the  last  part,  ha<> 
the  deepest  of  all  foundations.  It  assumes  the  validity  of  a 
certain  primordial  process  of  consciousness,  without  which 
inference  is  impossible,  and  without  which  there  cannot 
even  be  cither  affirmation  or  denial.  And  it  assumes  the 
validity  of  a  certain  primordial  product  of  consciousness, 
which  though  it  originates  in  an  earlier  process,  is  also,  in 
one  sense,  a  product  of  this  process,  since  by  this  process 
it  is  tested  and  stamped  as  genuine.  In  brief,  our  postu- 
lates are: — an  Unknowable  Power;  the  existence  of  know- 
able  likenesses  and  difierences  among  the  manifestations  of 
that  Power;  and  a  resulting  segregation  of  the  manifes- 
tations into  those  of  subject  and  object. 

Before  proceeding  with  the  substantial  business  of  Philo- 
sophy— ^the  complete  unification  of  the  knowledge  partially 
unified  by  Science,  a  further  preliminary  is  needed.  The 
manifestations  of  the  Unknowable,  separated  into  the  two 
divisions  of  self  and  not-self,  are  re-divisible  into  certain 
most  general  forms,  the  reality  of  which  Science,  as  well  as 
Common  Sense,  from  moment  to  moment  assumes.  In  the 
chapter  on  "  Ultimate  Scientific  Ideas,''  it  was  shown  that 
we  know  nothing  of  these  forms,  considered  in  themselves. 
As,  nevertheless,  we  must  continue  to  use  the  words  signify- 
ing them,  it  is  needful  to  say  what  interpretations  are  to  bo 
put  on  these  words. 
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hvo  espcrienccs  togcthefj  there  resnlte  the  irresistible  con. 
ccption  tlint  some  vivid  manifestations  have  conditions  of 
occurrence  cxisiing  out  of  the  current  of  vivid  manifcE^ta- 
tions — existing  as  potential  virid  uianifcstations  cjipablc-  of 
becoming  nctuiil.  And  bo  wb  are  made  vaguely  consciona 
of  an  indefinitely-extended  region  of  power  or  being,  not 
tnerely  separate  from  the  current  of  faint  manifestatiuna 
eonstitnting  tlie  cijo,  But  lying  beyond  tlie  current  of  viiid 
manifestations  constituting  tJio  immediately-present  portion 
of  the  non-ego. 

§  45.  In  a  very  imperifect  wsy,  posting  ovor  objections 
and  omitttiirf  needrul  explanations,  I  liavQ  thus,  in  the 
narrow  space  that  could  properly  be  devoted  to  it,  indicated 
the  essential  nature  and  justification  of  that  primordial  pro- 
position which  Philosophy  requires  as  a  datum.  I  might, 
indeed,  safely  have  assumed  this  ultimate  truth;  which 
Common  Sense  asserts,  which  every  step  in  Science  takes  for 
granted,  and  which  no  metaphysician  ever  for  a  moment 
succeeded  in  expelling  from  consciousness.  Setting  out 
with  tho  postulate  that  the  manifestations  of  the  Unknowablu 
fall  into  the  two  separate  aggregates  constituting  the  world 
of  consciousness  and  tho  world  beyond  consciousness,  I  might 
have  let  the  justification  of  this  postulate  depend  on  its 
subsequently-proved  congruity  with  every  result  of  expcri- 
cncc,  direct  and  indirect.  But  as  all  that  follows  proceeds 
upon  this  postulate,  it  seemed  desirable  briefly  to  indicate 
its  warrant,  with  the  view  of  shutting  out  criticisms  that 
might  else  bo  made.  It  seemed  desirable  to  show  that  this 
fundamental  cognition  is  neither,  aa  the  idealist  asserts,  an 
illusion,  nor  as  tho  sceptic  thinks,  of  doubtful  worth,  nor  as  is 
held  by  the  natural  realist,  an  inexphcable  intuition;  but 
that  it  is  a  legitimate  deliverance  of  consciousness  elaborat- 
ing its  materials  after  the  laws  of  its  normal  action.  While, 
in  order  of  time,  the  establishment  of  this  distinction  precedes 
fell  reasoning ;    and  while,   running   through  our    ments) 
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structure  as  it  does,  we  are  debarred  from  reasoning  about 
it  without  taking  for  granted  its  existence ;  analysis  never- 
tbeless  enables  us  to  justify  the  assertion  of  its  existence,  by 
showing  that  it  is  also  the  outcome  of  a  classification  based 
on  accumulated  likenesses  and  accumulated  di£ferences.  In 
other  words — Reasoning,  which  is  itself  but  a  formation  of 
cohesions  among  manifestations,  here  strengthens,  by  tlie 
cohesions  it  forms^  the  cohesions  which  it  finds  already 
existing. 

So  much,  then,  for  the  data  of  Philosophy.  In  comjtnon 
with  Religion,  Philosophy  assumes  the  primordial  implicO' 
Hon  of  consciousness,  which,  as  we  saw  in  the  last  part,  has 
the  deepest  of  all  foundations.  It  assumes  the  validity  of  a 
certain  primordial  process  of  consciousness,  without  which 
inference  is  impossible,  and  without  which  there  cannot 
even  be  either  affirmation  or  denial.  And  it  assumes  the 
validity  of  a  certain  primordial  product  of  consciousness, 
which  though  it  originates  in  an  earlier  process,  is  also,  in 
one  sense,  a  product  of  this  process^  since  by  this  process 
it  is  tested  and  stamped  as  genuine.  In  brief,  our  postu- 
lates are: — an  Unknowable  Power;  the  existence  of  know- 
able  likenesses  and  differences  among  the  manifestations  of 
that  Power;  and  a  resulting  segregation  of  the  manifes- 
tations into  those  of  subject  and  object. 

Before  proceeding  with  the  substantial  business  of  Philo- 
sophy— the  complete  unification  of  the  knowledge  partially 
unified  by  Science,  a  further  preliminary  is  needed*  The 
manifestations  of  the  Unknowable,  separated  into  the  two 
divisions  of  self  and  not-self,  are  re-divisible  into  certain 
most  general  forms,  the  reality  of  which  Science,  as  well  as 
Common  Sense,  from  moment  to  moment  assumes.  In  the 
chapter  on  "  Ultimate  Scientific  Ideas,''  it  was  shown  that 
we  know  nothing  of  these  forms,  considered  in  themselves. 
As,  nevertheless,  we  must  continue  to  use  the  words  signify- 
ing them,  it  is  needful  to  say  what  interpretations  are  to  bo 
put  on  these  words. 


1  indefiniloly-cxtt'ndod  region  of  power  or  b 
■]y  soparnto  from  the  current  of  faint  mani 
litnfing  ttic  ri}n,  but  lying  beyond  flio  ciirrcn: 
fLstationB  constituting  tlie  immcdiutcly-presen 
le  wm-ego. 

45.  In  5  Tery  imperfect  way,  pas^g  over  c 
omittmg  Deedfiil  explanations,  I  liaTd  tboa 
}w  space  that  conid  properly  be  devoted  to  it, ; 
tssentaal  -natore  and  jaBtification  of  that  primoi 

ion  irhich  Philosophy  recjuires  as  a  dutum.  '. 
?d,  snffly  have  ossiimed  tliia  ultiraote  Inith 
men  Sense  asseris,  which  every  step  in  Science 
ted,  and  which  no  nietaphysician  ever  for  a 
?eded  in  expelling  fi-om  conscionsncsa,  Soto 
the  postulate  that  the  manifestations  of  the  Uni 
ato  the  two  separate  oggrregates  constituting  t^ 
nsciousncsa  and  the  world  beyond  consciousness 
let  the  justification  of  this  postulate  depen< 
?quently-p roved  congmity  with  cvci-y  result  oJ 
direct  and  indirect.  But  as  all  that  follows  ] 
this  postulate,  it  seemed  desirable  briefly  to 
■arrant,  with  the  view  of  shutting  out  criticii 
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structure  as  it  does,  we  are  debarred  from  reasoning  about 
it  without  taking  for  granted  its  existence ;  analysis  never- 
theless enables  us  to  justify  the  assertion  of  its  existence,  by 
showing  that  it  is  also  the  outcome  of  a  classification  based 
on  accumulated  likenesses  and  accumulated  di£ferences.  In 
other  words — Reasoning,  which  is  itself  but  a  formation  of 
cohesions  among  manifestations,  here  strengthens,  by  the 
cohesions  it  forms,  the  cohesions  which  it  finds  already 
existing. 

So  much,  then,  for  the  data  of  Philosophy.  In  common 
with  Religion,  Philosophy  assumes  the  primordial  implica- 
tion  of  consciousness,  which,  as  we  saw  in  the  last  part,  ha<> 
the  deepest  of  all  foundations.  It  assumes  the  validity  of  a 
certain  primordial  process  of  consciousness,  without  which 
inference  is  impossible,  and  without  which  there  cannot 
even  be  either  affirmation  or  denial.  And  it  assumes  the 
validity  of  a  certain  primordial  product  of  consciousness, 
which  though  it  originates  in  an  earlier  process,  is  also.  In 
one  sense,  a  product  of  this  process,  since  by  this  process 
it  is  tested  and  stamped  as  genuine.  In  brief,  our  postu- 
lates are: — an  Unknowable  Power;  the  existence  of  know- 
able  likenesses  and  differences  among  the  manifestations  of 
that  Power;  and  a  resulting  segregation  of  the  manifes- 
tations into  those  of  subject  and  object. 

Before  proceeding  with  the  substantial  business  of  Philo- 
sophy— the  complete  unification  of  the  knowledge  partially 
unified  by  Science,  a  further  preliminary  is  needed.  The 
manifestations  of  the  Unknowable,  separated  into  the  two 
divisions  of  self  and  not-self,  are  re-divisible  into  certain 
most  general  forms,  the  reality  of  which  Science,  as  well  as 
Common  Sense,  from  moment  to  moment  assumes.  In  the 
chapter  on  "  Ultimate  Scientific  Ideas,''  it  was  shown  that 
we  know  nothing  of  these  forms,  considered  in  themselves. 
As,  nevertheless,  we  must  continue  to  use  the  words  signify- 
ing them,  it  is  needful  to  say  what  interpretations  are  to  bo 
put  on  these  words. 


indcfiDitcly-cxtoink'd  region  of  power  or  b( 
\y  pppnrate  from  the  current  of  faint  iiiauit 
ifnting  tlic  r/jn,  but  ivirg  beyond  tlio  current 
I'Htations  constituting  tlie  immcdiatclj-presen) 

15.  In  B  Teiy  unperfect  way,  pasping  over  o1 
Dmittiiig  neediul  explanations,  I  bave  thiU] 
vr  space  that  could  properly  ha  deroted  to  it,  i 
uential-natine  and  jnetification  of  that  primor 
on  which  Philoscphy  requires  as  a  datum,  ] 
d,  safely  have  assumed  this  ultimate  truth 
non  Sense  asserts,  which  every  Btep  in  Science  i 
ed,  and  which  no  metaphysician  ever  for  a 
3dcd  in  expelling  from  consciousness.  Sett 
ho  postulate  that  the  manifestations  of  the  Unk 
to  the  two  separate  aggregates  constituting  ti 
isciousness  and  the  world  beyond  consciousness, 
lot  tho  justification  of  this  postulate  dcpcnc 
[juently -proved  congmity  with  every  result  of 
direct  and  indirect.  But  as  alt  that  follows  j 
this  postulate,  it  eceroed  desirablo  briefly  to 
irrtint,  with  the  view  of  shotting  out  criticis 
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structure  as  it  does,  we  are  debarred  from  reasoning  about 
it  without  taking  for  granted  its  existence ;  analysis  never- 
theless enables  us  to  justify  the  assertion  of  its  existence^  by 
showing  that  it  is  also  the  outcome  of  a  classification  based 
on  accumulated  likenesses  and  accumulated  differences.  In 
other  words — Reasonings  which  is  itself  but  a  formation  of 
cohesions  among  manifestations^  here  strengthens^  by  tlie 
cohesions  it  forms^  the  cohesions  which  it  finds  already 
existing. 

So  much,  then,  for  the  data  of  Philosophy.  In  common 
with  Religion,  Philosophy  assumes  the  primordial  implicO' 
Hon  of  consciousness,  which,  as  we  saw  in  the  last  part,  ha<> 
the  deepest  of  all  foundations.  It  assumes  the  validity  of  a 
certain  primordial  process  of  consciousness,  without  which 
inference  is  impossible,  and  without  which  there  cannot 
even  be  either  affirmation  or  denial.  And  it  assumes  the 
validity  of  a  certain  primordial  jproduct  of  consciousness, 
which  though  it  originates  in  an  earlier  process,  is  also,  in 
one  sense,  a  product  of  this  process,  since  by  this  process 
it  is  tested  and  stamped  as  genuine.  In  brief,  our  postu- 
lates are : — an  Unknowable  Power ;  the  existence  of  know- 
able  likenesses  and  differences  among  the  manifestations  of 
that  Power;  and  a  resulting  segregation  of  the  manifes- 
tations into  those  of  subject  and  object. 

Before  proceeding  with  the  substantial  business  of  Philo- 
sophy— ^the  complete  nnification  of  the  knowledge  partially 
unified  by  Science,  a  further  preliminary  is  needed.  The 
manifestations  of  the  Unknowable,  separated  into  the  two 
divisions  of  self  and  not-self,  are  re-divisible  into  certain 
most  general  forms,  the  reality  of  which  Science,  as  well  as 
Common  Sense,  from  moment  to  moment  assumes.  In  the 
chapter  on  ''  Ultimate  Scientific  Ideas,''  it  was  shown  that 
we  know  nothing  of  these  forms,  considered  in  themselves. 
As,  nevertheless,  we  must  continue  to  use  the  words  signify- 
ing them,  it  is  needful  to  say  what  interpretations  are  to  bo 
put  on  these  words. 


CHAPTER  HL 
SPACE,  TIUK,  KATTEB,  HOTIOH,    &RD  TOItCB. 

^  46.  TiiAT  sceptical  state  of  mind  which  the  criticisms  of 
Philooophf  usually  produce,  is,  in  great  measure,  caused  by 
the  miMinterpretation  of  words.  A  sense  of  universal  illusion 
ordinarily  follows  the  reading  of  metaphysics  ;  and  la  strong 
in  proportion  as  the  argument  has  appeared  conclusive.  Tliis 
sense  of  universal  illusion  would  probably  never  have  arisen, 
had  the  terms  used  been  always  rightly  construed.  Unfor- 
tunately, these  terms  have  by  association  acquired  meanings 
that  are  quite  different  from  those  given  to  them  in  philoso- 
phical discussions;  and  the  ordinary  meanings  being  un- 
avoidably suggested,  there  results  more  or  less  of  that  dream- 
like idealism  which  is  so  incongruous  with  our  instinctive 
convictions.  The  word  phennmenon  and  ils  equivalent  word 
appraranee,  are  in  great  part  to  blame  for  this.  In  ordinary 
speech,  these  are  uniformly  employed  in  reference  to  visual 
perceptions.  Habit,  almost,  if  nut  quite,  disables  us  from 
thinking  of  appearOHce  except  as  something  seen  ;  and  though 
phenomttton  has  a  more  generalized  meaning,  yet  we  can- 
not rid  it  of  associations  with  appcarancf,  which  is  ils  verbal 
equivalent.  When,  therefore.  Philosophy  pmvcs  that  oui 
knowledge  of  the  cstemal  world  can  ho  but  phenomenal — 
vlien  it  concludes  that  the  things  of  which  we  are  conscious 
are  appearances;  it  inevitably  arouses  in  us  the  notion  of  an 
illusiveness  like  that  to  which  our  visual  perceptions  are  sc 
liable  in  ctmiporison  with  our  tactual  perceptions.    Good  pi& 
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lures  show  us  that  the  aspects  of  things  may  be  very  nearly 
cumulated  by  colours  on  canvass.  The  looking-glass  still  more 
distinctly  proves  how  deceptive  is  sight  when  unverified  by 
touch.  And  the  frequent  cases  in  which  we  misintei-pret  the 
impressions  made  on  our  eyes,  and  think  we  see  something 
which  we  do  not  see,  further  shake  our  faith  in  vision.  80 
that  the  implication  of  uncertainty  has  infected  the  very  word 
appearance.  Hence,  Philosophy,  by  giving  it  an  extended 
meaning,  leads  us  to  think  of  all  our  senses  as  deceiving  us  in 
the  same  way  that  the  eyes  do  ;  and  so  makes  us  feel  ourselves 
floating  in  a  world  of  phantasms.  Had  phenomenon  and  ap^ 
pearance  no  such  misleading  associations,  little,  if  any,  of  this 
mental  confusion  would  result.  Or  did  we  in  place  of  them 
use  the  term  e^ecl,  which  is  equally  applicable  to  all  impres- 
sions produced  on  consciousness  through  any  of  the  senses, 
and  which  carries  with  it  in  thought  the  necessary  correla 
tive  cause,  with  which  it  is  equally  real,  we  should  be  in  little 
danger  of  fulling  into  the  insanities  of  idealism. 

Such  danger  as  there  might  still  remain,  would  disappear 
on  making  a  further  verbal  correction.  At  present,  the  con- 
fusion resulting  from  the  above  misinterpretation,  is  made 
greater  by  an  antithetical  misinterpretation.  We  increase 
the  seeming  unreality  of  that  phenomenal  existence  which 
we  can  alone  know,  by  contrasting  it  with  a  noumenal  exist- 
ence which  we  imagine  would,  if  we  could  know  it,  be  more 
truly  real  to  us.  But  we  delude  ourselves  with  a  verbal  fic- 
tion. What  is  the  meaning  of  the  word  real  f  Tliia 
is  the  question  which  underlies  every  metaphysical  inquiry ; 
and  the  neglect  of  it  is  the  remaining  cause  of  the  chronic 
antagonisms  of  metaphysicians.  In  the  interpretation  put  on 
tl.e  word  real,  the  discussions  of  philosophy  retain  one  ele- 
ment of  the  vidgar  conception  of  things,  while  they  reject  all 
its  other  elements:  and  create  confusion  by  the  inconsistency. 
The  peasant,  on  contemplating  an  object,  does  not  regard 
fhat  which  he  contemplates  as  something  in  himself,  but  be- 
(ievee  the  thing  of  which  he  is  conacioua  to  be  the  externa* 
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object — irnagiocs  that  his  coDBcioiisness  extends  to  the  very 
place  wheT«  the  object  lies :  to  him  the  appearant^o  nnd  the 
reality  are  one  and  the  same  thing.  The  metaphysician, 
however,  is  convinced  that  consciousness  cannot  embrace  the 
rettlity,  but  only  the  appearance  of  it ;  and  so  he  transfers  the 
appearance  into  consciousness  and  leaves  the  reality  outside. 
This  reality  left  outside  of  consciousness,  he  continues  to 
think  of  much  in  the  same  way  as  the  ignorant  man  thinks 
of  the  appearance.  Though  the  reality  is  asserted  to  be  out 
of  consciousness,  yet  the  realness  ascribed  to  it  is  constantly 
spoken  of  as  though  it  were  a  knowledge  possessed  apart  from 
Gonacioiisness.  It  seems  to  be  forgotten,  that  the  conception  of 
reality  can  be  nothing  more  than  some  mode  of  consciousness  i 
and  that  the  question  to  be  considered  is — What  is  the  rela- 
tion between  this  mode  and  other  modes  ? 

By  reality  we  mean  permfence  in  consciousness:  a  prr- 
■istence  that  is  either  unconditional,  as  our  consciousness  of 
space,  or  that  is  conditional,  as  our  consciousness  of  a  body 
while  grasping  it.  The  real,  as  we  conceive  it,  ia  distinguished 
solely  by  the  test  of  persistence ;  for  by  this  test  we  separate 
it  from  what  wo  call  the  unreal.  Between  a  person  standing 
before  us,  and  the  idea  of  such  a  person,  we  discriminate  by 
our  ability  to  expel  the  idea  from  consciousness,  and  our  in- 
ability, while  looking  at  him,  to  expel  the  person  from  con- 
sciousness. And  when  in  doubt  as  to  the  validity  or  illusivc- 
ness  of  some  impression  made  upon  us  in  the  dusk,  we  settle 
the  matter  by  observing  whether  the  impression  persists  on 
closer  observation ;  and  we  predicate  reality  if  the  persistence 
is  complete.  How  truly  persistence  is  what  we  mean 

by  reality,  ia  shown  in  the  fact  that  when,  after  criticism  has 
proved  that  the  real  as  we  are  conscious  uf  it  is  not  tlie  ob- 
jectively real,  the  indefinite  notion  which  we  form  of  the  ob- 
jectively real,  is  of  something  which  persists  absolutely,  under 
aU  changes  of  mode,  form,  or  appearance.  And  the  fact  that 
we  cannot  form  e\-en  an  indefinite  notion  of  the  absolutely 
reel,  except  as  the  absolately  persistent,  clearly  implies  thai 
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persistence  ia  our  ultimate  test  of  the  real  as  present  to  con- 
actonsness. 

R(;ality  tlicn,  as  we  think  it,  being  nothing  more  thnn 
persistence  in  conscionsness,  the  result  must  be  the  same  to 
ns  whether  that  which  we  perceive  be  the  TJnknowable 
itself,  or  an  effect  invariably  wronght  on  ns  by  the  Uaknow. 
able.  If,  under  constant  conditions  fumisbed  by  our  con- 
Btitutions,  some  Power  of  which  the  nature  is  beyond 
conception,  always  produces  some  mode  of  consciousness — 
if  this  modo  of  consciousness  is  as  persistent  as  would  bo 
this  Power  were  it  in  consciousness ;  the  reality  will  be  to 
consciousness  as  complete  in  the  one  case  as  in  the  other. 
Were  Unconditioned  Being  itself  present  in  thonght,  it 
could  but  bo  persistent ;  and  if,  instead,  there  is  present 
Being  conditioned  by  the  forms  of  thought,  but  no  less 
persistent,  it  must  be  to  us  no  less  real. 

Hence  there  may  be  drawn  these  conclusions : — First,  that 
wo  have  an  indefinite  consciousness  of  an  absolute  reality 
transcending  relations,  which  is  produced  by  the  absolute 
persistence  in  us  of  something  which  survives  all  changes  of 
relation.  Second,  that  we  have  a  definite  oonsciouanesa  of 
relative  reality,  which  unceasingly  persists  in  us  under  one 
or  other  of  its  fonns,  and  under  each  form  so  long  as  die  con- 
ditions of  presentation  are  fulfilled ;  and  that  the  relative 
reality,  being  thus  continuously  persistent  in  us,  is  as  real  to 
us  as  would  be  the  absolute  reality  could  it  be  immediately 
known.  Third,  that  thought  being  possible  only  under  rela- 
tion, the  relative  reality  can  be  conceived  as  such  only  in  con- 
nexion with  an  absolute  reality ;  and  the  connexion  between 
tlie  two  being  absolutely  persistent  in  our  consciousness,  is 
real  in  the  same  sense  as  the  terms  it  unites  are  real. 

Thus  then  we  may  resume,  with  entire  confidonce,  those 
realistic  conceptions  which  philosophy  at  first  sight  seems  to 
dissijMito.  Though  reality  under  the  forms  of  our  conscious- 
ness, is  but  a  conditioned  efiect  of  the  absolute  reality,  yet 
this  conditioned  effect  standing  in  indissoluble  relation  with 
Its  unconditioned  cause,  and  being  ec^vaW'j  y-^^^*'^'^  ^\'&i  "* 


■  wuy  that  our  visual  perceptions,  though  merely 
[|  lo  be  the  cquivulerits  of  tactual  perceptions, 
litied  with  those  tactual  pcrceplioiis  that  we  ae 
to  see  tlie  solidity  and  hoi'duess  which  we  do 
thus  conceive  as  objects  wbat  are  only  tbe  signs  t 
n  a  higher  stage,  do  we  deal  with  tbeee  relativ 
LOugh  ihej  were  absolutes  instead  of  effects  of 
And  wc  may  legitimately  continue  so  to  deal  i 
ng  as  the  conclusions  to  which  tliey  help  us  are  u: 
?lative  realities  and  not  absolute  ones, 
his  general  conclusion  it  now  remains  to  interpi 
ly,  in  its  application  to  each  of  our  ultimate 


47.  •  Wo  think  in  relations.  This  is  truly  the 
bought ;  and  if  there  are  any  other  fonns,  they 
vcd  from  this.  We  have  seen  (Chap,  iii.  Pari 
several  ultimate  modes  of  Ixing  cannot  be  knowi 
id  as  they  exist  in  themselves  ;  that  is,  out  of  r 
consciousness.  Wo  have  8(«n,  by  analyzing 
of  thought,  a  23,)  that  it  always  consists  of  ( 
:annot  include  anything  beyond  the  most  general 
.nalynng  the  process  of  thought,  we  found  thi 
of  the  Abufiliit-n   w""  '""- — ■'■'-    ' 
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that  thoug'h  by  the  relativity  of  our  thought  we  are  etern&Uy 
deburred  from  knoTJng  or  conceiTing  Absolute  Being  ;  yet 
ihftt;  this  very  rriii/in'lff  of  our  thought,  necessitates  that  vague 
consciousness  of  Absolute  Being  which  no  mental  effort  can 
suppress.  That  rtlation  is  the  universal  form  of  thought,  ia 
thus  a  truth  which  all  kinds  of  demonstration  unite  in 
piuving. 

By  the  traiiscendentalists,  certain  other  phenomena  of  con- 
•(.■iouaucss  are  regarded  as  formn  of  thought.  Presuming 
that  relation  would  be  admitted  by  them  to  be  a  universal 
mental  form,  they  would  class  with  it  two  others  as  also  uni- 
versal. Were  their  hypothesis  otherwise  tenable  however,  it 
must  still  be  rejected  if  such  alleged  further  forms  are  inter- 
pretable  an  generated  by  the  primary  form.  If  we  think  in 
relations,  and  if  relations  have  certain  universal  forms,  it  is 
manifest  that  such  universal  forma  of  relations  will  become 
universal  forms  of  our  consciousness.  And  if  these  further 
univcrnal  fomw  are  thus  explicable,  it  ia  supcrfiuous,  and 
therefore  un philosophical,  to  assign  them  an  independent 
origin.  Kow  relations  are  of  two  orders — relations 

of  sequence,  and  relations  of  co-existence ;  of  which  the  one 
is  original  and  the  other  derivative.  The  relation  of  sequence 
is  given  in  every  change  of  consciousness.  The  relation  of 
eo-existcnce,  which  cannot  be  originally  given  in  a  conscioiw- 
ncss  of  which  the  states  are  serial,  becomes  distinguished  only 
when  it  is  found  that  certain  relations  of  sequence  have  their 
terms  presented  in  cousciousness  in  either  order  with  equal 
facility;  while  the  others  are  presented  only  in  one  order. 
Relations  of  which  the  terms  are  not  reversible,  become  re- 
et^nized  as  sequences  proper;  while  relations  of  which  the 
terms  occui  indifferently  in  both  directions,  become  recog- 
nized OB  CO- existences.  Endless  experiences,  which  froui 
moment  to  moment  present  both  orders  of  these  relations, 
render  the  distinction  between  them  perfectly  definite; 
and  at  the  same  time  generate  an  abstract  conception  of 
each-    The  abstract  of  all  sequences  is  Time.    The  ahatnurt 


(.■  aiul  Sjiiicf!  iiie  generated,  as  other  abstracts  are 
iVom  other  coiiurotea ;  the  only  ditfcreiice  buii 
m-;,Miii/iitioii  of  experiences  lias,  in  llicse  cases,  bcei 
Jiroug-hout  the  entire  evolution  of  intelligence, 
ilia  synthesis  is  confirmed  bj  analysis.  Our  consci 
pace  ia  a  consciousness  of  co-existent  positions.    A: 

porliou  of  spacL'  can  be  conceived  only  by  repreaen 
U  as  co-existing  in  certain  relative  positions ;  and 
inag-ined  boundaries,  be  it  line  or  planot,can  be  tbo 
o  other  way  than  as  made  up  of  co-exi9tent  posit 
i  proximity.  And  since  a  position  is  not  on  entity 
congoiies  of  positions  which  oonstitute  any  conceiv 

of  space,  and  mark  its  bounds,  are  not  sensible  exia 
iLiows  that  the  co-existent  positions  which  make 
iciousness  of  Space,  are  not  co-existences  in  the  fuj 
ic  word  [whidi  implies  realities  as  thoir  terms),  but 
ik  forms  of  go- existences,  lelt  behind  when  the  reali 
:iit ;  that  ia,  are  the  abstracts  of  co-exisl«ni'ce. 
criunces  out  of  which,  during  the  evolution  of 
lice,  this  abstract  of  all  co-existences  has  been  gen 
i'xperiences  of  individual  positions  as  ascertained  by 

each  of  such  experiences  involves  tbe  resistance  of 

touched,  and  the  muscular  tension  which  mcasur 
itance.  Bycountless  uulikftinii(i.'"Ia'->"i""''"'""'"  ;"- 


SPACB,  TIME9   MATTSRy    MCmOV,   AND   FORCB.  ]fi6 

DiLperienced  are  absent  And  from  a  boilding  up  of  these,  too 
elaborate  to  be  here  detailed,  results  that  absitract  of  all  rela- 
tions of  co-existence  which  we  call  Space.  It  remains 
onl}  to  point  out,  as  a  thing  which  we  miu^t  not  forget,  that 
the  experiences  from  which  the  consciousness  of  Space  arises, 
ATO  experiences  oi' force,  A  certain  correlation  of  the  muscu- 
lur  forces  we  ourselves  exercise,  is  the  index  of  each  position 
as  originally  disclosed  to  us ;  and  the  resistance  which  makes 
us  aware  of  something  existing  in  that  position,  is  an  equi* 
valent  of  the  pressure  we  consciously  exert.  Thus,  experiences 
of  forces  variously  correlated,  are  those  from  which  our  con- 
8:;iousness  of  Space  is  abstracted. 

That  which  we  know  as  Space  being  thus  shown,  alike  by 
its  genesis  and  definition,  to  be  purely  relative,  what  are  we 
to  say  of  that  which  causes  it  P  Is  there  an  absolute  Space 
which  relative  Space  in  some  sort  represents  ?  Is  Space  in  it- 
self a  form  or  condition  of  absolute  existence,  producing  in 
our  minds  a  corresponding  form  or  condition  of  relative  exist- 
ence ?  These  are  unanswerable  questions.  Our  conception 
of  Space  is  produced  by  some  mode  of  the  Unknowable  ;  and 
the  complete  unchangeableness  of  our  conception  of  it  simply 
implies  a  complete  uniformity  in  the  effects  wrought  by  this 
mode  of  the  Unknowable  upon  us.  But  therefore  to  call  it  a 
iiecessary  mode  of  the  Unknowable,  is  illegitimate.  All  we 
enn  assert  is,  that  Space  is  a  relative  reality ;  that  our  consci- 
ousness of  this  unchanging  relative  reality  implies  an  absolute 
reality  equally  unchanging  in  so  far  as  we  are  concerned ; 
a:id  that  the  relative  reality  may  be  unhesitatingly  accepted 
in  thought  as  a  valid  basis  for  our  reasonings  ;  which,  when 
rightly  carried  on,  will  bring  us  to  truths  that  have  a  like 
relative  reality — the  only  truths  which  cc»ncern  us  or  can 
pt)S8ibly  be  known  to  us. 

Concerning  Time,  relative  and  absolute,  a  parallel  argu- 
ment leads  to  parallel  conclusions.  These  are  too  obvious  to 
need  npecifying  in  detail. 
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I  48.  OurconceptionofMatter,recla<»cl  to  its  simplest  shflpe 
in  that  of  co-oxiatcnt  positions  tliat  offer  resistance ;  aa  con- 
trusted  with  our  uoiiception  of  Spu«e,  in  whioh  the  co-fxi»Ii'nt 
positions  offer  no  resistim(».  We  think  of  Ilixiy  as  bi>unik<(l 
by  eurtiices  chut  resist;  and  as  made  up  throug'hout  of  puKs 
Ihiit  resist.  Mentnlly  abstract  the  co-e}cistent  resiBluncea,  nnd 
the  consciousness  of  Bodj  diaappears  ;  leaving  behind  it  tlic 
coiisciousnera  of  Space.  And  since  the  group  of  co  existing 
rwstent  positions  constituting  a  portion  of  matter,  is  uniform- 
ly  capable  of  giving  us  impressions  of  resistance  in  combina- 
tion with  various  muscular  adjustments,  according  as  we 
touch  its  near,  its  remote,  its  right,  or  its  left  side ;  it  results 
that  Bs  different  muscular  adjustments  habitunlly  indicate  dif- 
ferent co-existences,  we  are  obliged  to  conceive  every  portion 
of  matter  as  containing  more  than  one  resistent  position — tliul 
is,  as  occupying  Space.  Hence  the  necessity  we  are  under  of 
representing  to  ourselves  the  ultimate  elements  of  Mattel  as 
being  at  once  extended  and  resistent :  this  being  the  univer- 
sal form  of  our  sensible  experiences  of  Mutter,  becomes  the 
form  which  our  conception  of  it  cannot  transcend,  however 
minute  the  fragments  which  imaf;inury  subdivisions  ])ro- 
duce.  Of  these  two  insepnruble  elemenls,  the  resist- 

ance is  primary,  and  the  extension  seconduiy.  Occupied  ex- 
tension, or  liody,  being  distinguished  in  consciousness  from 
mioccupied  extension,  or  Space,  by  its  resistance,  this  attribute 
must  eleurly  have  precedence  in  the  genesis  of  the  idea.  Sneh  a 
conclusion  is,  indeed,  an  obvious  corollury  from  that  at  nhl^'h 
we  arrived  in  the  foregoing  section.  If,  as  was  there  contend- 
ed, our  consciousness  of  Space  is  a  product  of  accumuluted  cx- 
pcrieuces,  partly  our  own  but  chiefly  anci-strul — if,  as  was 
pointtsd  out,  the  experiences  from  which  our  consciousness  ol 
Si*ace  is  abstracted,  can  be  received  only  tliiough  impressions 
of  resistance  made  upon  the  organism  ;  the  necessary  ini'orenee 
is,  that  experiences  of  resistance  being  those  from  which  the 
conception  of  Space  is  generated,  the  resistance-attribute  of 
Matter  must  be  regarded  as  primordial  and  the  space^attributi 
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as  derivative.  Whence  it  becomes  manifest  that  our 

experience  of forcey  is  that  out  of  which  the  idea  of  Matter  is 
built.  Matter  as  opposing  our  muscular  energies,  being  im- 
mediately present  to  consciousntsss  in  terms  of  force ;  and  its 
occupancy  of  Space  being  known  by  an  abstract  of  experiences 
originally  given  in  terms  of  force;  it  follows  that  forces, 
itauding  in  certain  correlations,  form  the  whole  content  of 
our  idea  of  Matter. 

Such  being  our  cognition  of  the  relative  reality,  what  are 
we  to  say  of  the  absolute  reality  P  We  can  only  say  that  it 
is  some  mode  of  the  Unknowable,  related  to  the  Matter  we 
know,  as  cause  to  eflfect.  The  relativity  of  our  cognition  of 
Matter  is  shown  alike  by  the  above  analysis,  and  by  the  con- 
tradictions which  are  evolved  when  we  deal  with  the  cogni- 
tion as  an  absolute  one  (§  IG).  But,  as  we  have  lately  seen, 
though  known  to  us  only  under  relation,  Matter  is  as  real  in 
the  true  sense  of  that  word,  as  it  would  be  could  we  know  it 
out  of  relation ;  and  further,  the  relative  reality  which  we 
know  as  Matter,  is  necessarily  represented  to  the  mind  as 
standing  in  a  persistent  or  real  relation  to  the  absolute  real- 
ity. We  may  therefore  deliver  ourselves  over  with- 
out hesitation,  to  those  terms  of  thought  which  experience  has 
organized  in  us.  We  need  not  in  our  phj^ical,  chemical, 
or  other  researches,  refrain  from  dealing  with  Matter  as  made 
up  of  extended  and  resistent  atoms  ;  for  this  conception,  ne- 
cessarily resulting  from  our  experiences  of  Matter,  is  not  less 
legitimate  than  the  conception  of  aggregate  masses  as  extend- 
ed and  resistent.  The  atomic  hypothesis,  as  well  as  the  kindred 
hj'pothesis  of  an  all-pervading  ether  consisting  of  molecules,  is 
simply  a  necessary  development  of  those  universal  forms  which 
the  actions  of  the  Unknowable  have  wix)ught  in  us.  The  con- 
clusions logically  worked  out  by  the  aid  of  these  hypotheses,  are 
sure  to  be  in  harmony  with  all  others  which  these  same  forms 
b  volve,  and  will  have  a  relative  truth  that  is  equally  complete. 

i  49.  The  conception  of  Motion  as  presented  or  represented 
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iu  the  developed  consciousnoes,  involves  the  conccptiouii  of 
Spuoe,  of  Time,  and  of  Matter.  A  something  that  moves  ;  u 
seripa  of  positions  occupied  in  succession  ;  and  a  group  of  co- 
esiaient  positions  united  in  thought  with  the  successive  ones 
— these  are  the  cciiiatituenta  of  the  idea.  And  since,  as  wo 
have  seen,  these  are  severally  elaborated  from  experiences  of 
force  as  given  in  certain  correlations,  it  follows  that  from  a 
further  synthesis  of  such  experiences,  the  idea  of  Motion  16 
also  elaborated.  A  certain  other  element  in  the  idea,  which 
is  in  truth  its  fundamental  element,  (namely,  the  necessity 
which  the  moving  body  is  under  to  go  on  changing  its  posi- 
tion), results  immediately  from  the  earliest  experiences  of  force, 
Slovemenid  of  different  parts  of  the  organism  in  relation  to 
c-ach  other,  are  the  first  presented  in  conseiousncBS.  These, 
produced  by  the  action  of  the  muscles,  necessitate  reactions 
upon  consf^iousness  in  the  shape  of  sensations  of  muscular  ten 
sion.  Conscquenily,  each  stretch  in  g-out  or  drawing-in  of  a 
limb,  is  originally  known  as  a  scries  of  muscular  tensions, 
varying  in  hitensity  as  the  position  of  the  limb  changes.  And 
this  rudimentary  consciousness  of  Motion,  consisting  of  serial 
impressions  of  force,  becomes  inseparably  united  with  the 
consciousness  of  Space  and  Time  as  fast  as  these  are  abstract- 
ed from  further  impressions  of  foi-ce.  Or  rather,  out  of  this 
primitive  conception  of  Jlotion,  the  ndult  conception  of  it  i^ 
developed  simultaneously  with  the  development  of  the  con- 
ceptions of  Space  and  Time  :  all  three  being  ovolvctl  from  the 
more  multiplied  and  varied  impressions  of  muscular  tension 
and  objective  resistance.  Motion,  as  we  know  it,  is  thus  trace- 
able, in  common  with  tlie  other  ultimate  scientific  ideas,  to  ex- 
periences of  force. 

That  this  relative  reality  answers  to  some  absolute  reality, 
it  is  needful  only  for  form's  sake  to  assert,  AVhat  has  been 
said  above,  respecting  the  Unknown  Cause  which  produces  in 
us  the  effects  called  Matter,  Space,  and  Time,  will  applyi  on 
<imply  changing  the  terms,  to  Motion. 
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§  SO.    We  come  down  then  finally  to  Force,  as  the  ultimate 
df  ultimatcs.     Though  Space,  Time,  Matter,  and  Motion,  are 
apparently  all  necessary  data  of  intelligence,  yet  a  psychologi- 
cal analysis  (here  indicated  only  in  rude  outline)  shows  us 
that  these  are  either  built  up  of,  or  abstracted  from,  experi- 
ences of  Force.     Matter  and  Motion,  as  we  know  them,  are 
differently  conditioned  manifestations  of  Force.     Space  and 
rime,  as  we  know  them,  are  disclosed  along  with  these  differ- 
ent manifestations  of  Force  us  the  conditions  under  which 
they  are  presented.     Matter  aUd  Motion  are  concretes  bmlt 
up  from  the  contents  of  various  mental  relations  ;  while  Space 
and  Time  are  abstracts  of  the  forms  of  these  various  rela- 
tions.    Deeper  down  than  these,  however,  are  the  primordial 
experiences  of  Force,  which,  as  occurring  in  consciousness 
in  different    combiimtions,   supply    at    once  the    materials 
whence  the  forms  of  relations  are  generalized,  and  the  re- 
lated objects  built   up.      A  siagle  impression  of  force  is 
manifestly  receivable  by  a  sentient  being  devoid  of  mental 
forms :    grant  but  sensibility,  with  no  established  power  of 
thought,  and  a  force  producing  some  nervous  change,  will 
still  be  presentable  at  the  supposed  seat  of  sensation.    Though 
no  single  impression  of  force  so  received,  could  itself  produce 
consciousness  (which  impHcs  relations  between  different  states), 
yet  a  multiplication  of  such  impressions,  differing  in  kind 
and  degree,   would    give  the  materials   for  the  establish- 
ment of  relations,  that  is,  of  thought.     And  if  such  rela- 
tions differed  in  their  forms  as  well  as  in  their  contents, 
the  impressions  of  such  forms  would  be  organized  simultane- 
ously with  the  impressions  they  contained.     Thus  all  other 
modes  of  consciousness  are  derivable  from  experiences  of 
Force ;   but  experiences  of  Force  are  not  derivable  from  any- 
thing else.     Indeed,  it  needs  but  to  remember  that  conscious- 
ness consists  of  changes,  to  see  that  the  ultimate  datum  of  con- 
sciousness must  be  that  of  which  change  is  the  manifestation ; 
and  that  thus  the  force  by  which  we  ourselves  produce  changes, 
9 
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and  wtiicli  serves  to  symbolize  tlie  cause  of  cbangca  iii  geaerftl, 

ia  tlie  final  disclosure  of  analysis. 

It  is  a  truism  to  sny  that  the  nature  of  this  unJecompoaabla 
plcment  of  our  knowledge  is  inscrutable.  If,  to  use  un  algebraic 
Uluatration,  we  roproaeat  Matter,  Motion,  and  Force,  by  tbo 
•yrabols  j-,  y,  and  ;  ,■  then,  we  may  ascertain  tbe  values  of  j 
»nd  y  in  terms  ol'  n  ,■  but  tbo  value  of  z  can  never  bo  found  :  i 
is  the  unknown  quantity  which  must  for  oror  remain  unknown  ; 
for  tbe  obvious  reason  that  there  is  nothing  in  which  its  value 
can  be  expressed.  It  is  witBin  the  possible  reach  of  our  in- 
telli^nce  to  go  on  simplifying  the  equations  of  all  pbcnomena, 
until  the  complex  symbols  which  formulate  them  are  reduced 
to  certain  functions  of  this  ultimate  sjTnboI ;  but  when  we 
have  done  this,  ve  have  reached  that  limit  which  eternally 
divides  science  from  neecience. 

That  this  uudecomposablo  mode  of  consciousness  into 
which  all  other  modes  may  be  decomposed,  cannot  be  itself 
the  Power  manifested  to  us  through  phenomena,  has  bivn 
already  proved  (g  18).  We  saw  that  to  assume  an  identity 
of  nature  between  the  cause  of  changes  as  it  absolutely  exists, 
and  that  cause  of  change  of  which  we  are  conscious  in  our  own 
muscular  efforts,  betrays  us  into  alternative  impossibilities  of 
thought.  Force,  as  we  know  it,  can  bo  regarded  only  as  u 
certain  conditioned  effect  of  the  Unconditioned  Cauae^os  the 
relative  reality  indicating  to  ua  an  Absolute  Reality  by  which 
it  ia  immediately  produced.  And  here,  indeed,  we  see  even 
more  clearly  than  before,  bow  inevitable  ia  that  transfigured 
realism  to  whicli  sceptical  criticism  finally  brings  us  round. 
Getting  rid  of  all  complications,  and  contemplating  pure 
Force,  we  are  irresistibly  compelled  by  the  relativity  of  our 
thought,  to  vaguely  conceive  some  unknown  force  as  tlio 
CorrelativG  of  tLo  known  force.  Noumcnon  and  phenome- 
non are  here  presented  in  their  primordial  relation  as 
two  sides  of  the  same  change,  of  which  wo  are  obliged 
to  regard  the  last  as  no  less  real  than  the  first. 
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§  51.  In  closing  tliis  exposition  of  the  derivative  data 
needed  by  Philosophy  as  the  nnifier  of  Science,  we  may 
properly  glance  at  their  relations  to  the  primordial  data,  set 
forth  in  the  last  chapter. 

An  Unknown  Canse  of  the  known  effects  which  we  call 
phenomena,  likenesses  and  differences  among  these  known 
effects,  and  a  segregation  of  the  effects  into  subject  and 
object — ^these  are  the  postulates  without  which  we  cannot 
think.  Within  each  of  the  segregated  masses  of  manifesta- 
tions, there  are  likenesses  and  differences  involving  se- 
condary segregations,  which  have  also  become  indispensable 
postulates.  The  vivid  manifestations  constituting  the  non» 
ego  do  not  simply  cohere,  but  their  cohesions  have  certain 
invariable  modes;  and  among  the  faint  manifestations  con- 
stituting the  ego,  which  are  products  of  the  vivid,  there 
exist  corresponding  modes  of  cohesion.  These  modes  of  co- 
hesion under  which  manifestations  are  invariably  presented, 
and  therefore  invariably  represented,  we  call,  when  contem- 
plated apart.  Space  and  Time,  and  when  contemplated  along 
with  the  manifestations  themselves.  Matter  and  Motion. 
The  ultimate  natures  of  these  modes  are  as  unknown  as  is 
the  ultimate  nature  of  that  which  is  manifested.  But  just 
the  same  warrant  which  we  have  for  asserting  that  subject 
and  object  coexist,  we  have  for  asserting  that  the  vivid 
manifestations  we  call  objective,  exist  under  certain  constant 
conditions,  that  are  symbolized  by  these  constant  conditions 
among  the  manifestations  we  call  subjective* 


CHAPTER  IV. 

THE    ISDESTROCTIBILITY    Or    MATTER. 

5  52,  Not  bocauso  the  truth  is  uufamiliar,  is  it  needfVil 
horo  to  say  something  concerning  the  indestructibility  of 
Matter;  but  pnrtly  because  the  Bymmetry  of  onr  argument 
demands  the  enuncistioii  of  this  truth,  and  partly  because 
the  evidence  on  which  it  is  accepted  requires  examination. 
Could  it  bo  shown,  or  conld  it  with  any  rationality  be  even 
supposed,  that  Matter,  either  in  its  aggregates  or  in  its 
units,  ever  became  non-existent,  there  would  be  need  either 
to  ascertain  under  what  conditions  it  became  non-existent, 
or  else  to  confess  that  Science  and  Philosophy  are  impos- 
sible. For  if,  instead  of  having  to  deal  with  fixed  quantities 
and  weights,  wo  had  to  deal  with  quantities  and  weights 
which  were  apt,  wholly  or  in  part,  to  be  annihilated,  there 
would  be  introduced  an  incalculable  element,  fatal  to  all 
positive  conclusions.  Clearly,  therefore,  the  proposition 
that  matter  is  indestructible  must  bo  dcbberately  con- 
sidered. 

So  far  from  being  admitted  as  a  self-evident  truth,  this 
would,  in  primitive  times,  have  been  rejected  as  a  self-evident 
error.  There  was  once  universally  current,  a  notion  that  things 
could  vanish  into  absolute  nothing,  or  arise  out  of  absolute 
nothing.  If  we  analyze  early  sui>erstitions,  or  that  faith  in 
magic  which  was  general  in  later  times  and  even  still  sur- 
vives among  the  uncultured,  we  find  one  of  its  postulates  (o 
be,  that  by  some  potent  spell  Matter  can  be  called  out  of  non- 
entity-, and  can  be  made  non-existent.    If  men  did  not  believe 
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tliia  in  tite  strict  sense  of  the  word  (which  would  imply 
that  the  process  of  creation  or  annihilation  was  clearly  repre- 
sented in  consciousness),  tboy  still  believed  thiit  thoy  believed 
it ;  and  how  nearly,  in  their  confused  thoughts,  the  one  was 
oquiralent  to  the  other,  is  shown  by  their  condnct.  Nor,  in- 
deed, have  dark  ages  and  inferior  minds  alone  betrayed  this 
belief.  The  current  theology,  in  its  teachings  respecting  the 
beginning  and  end  of  the  world,  is  clearly  pervaded  by  it ; 
and  ie  may  be  even  qnestioned  whether  Shakespeare,  in  his 
poetical  anticipation  of  a  time  when  all  things  shall  disap- 
pear and  "  leave  not  a  wrack  behind,"  was  not  under  its  in- 
fluence. The  gradual  accumulation  of  experiences, 
however,  and  still  more  the  organization  of  experiences,  has 
tended  slowly  to  reverse  this  conviction ;  until  now,  the  doc- 
trine that  Matter  is  indestructible  has  become  a  common- 
place. All  the  apparent  proofs  that  Bomething  can  come  out 
of  nothing,  a  wider  knowledge  has  one  by  one  cancelled.  The 
comet  that  is  suddenly  discovered  in  the  heavens  and  nightly 
waxes  larger,  is  proved  not  to  be  a  newly-created  body,  but  a 
body  that  was  until  lately  beyond  the  range  of  vision.  The 
cloud  which  in  the  coarse  of  a  few  minutes  forme  in  the  sky, 
oonsiats  not  of  substance  that  has  just  begun  to  be,  but  of 
Bubstance  that  previously  existed  in  a  more  diffused  and 
banaparent  form.  And  similarly  with  a  crystal  or  precipi- 
tate in  relation  to  the  fluid  depositing  it.  ConverBely,  the 
seeming  annihilationa  of  Matter  turn  out,  on  closer  observa- 
tion, to  be  only  changes  of  state.  It  is  found  that  the 
evaporated  water,  though  it  has  become  invisible,  may  be 
brought  by  condensation  to  its  original  shape.  The  dis- 
ofaM-ged  fowling-piece  gives  evidence  that  though  the 
gunpowder  has  disappeared,  there  have  appeared  in  place 
<^  it  certain  gases,  which,  in  assuming  a  larger  volume, 
have  oansed  the  explosion.  Not,  however,  until 
the  rise  of  quantitative  chemistry,  could  tlie  conclusion 
N^ested  by  such  experiences  be  harmonized  with  uU  tho 
Cuts.     When,  having  ascertained  not   only  the  vombioa- 
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tiona  formed  by  Torioua  snbsbaocesj  but  also  the  praportiona 
m  wliich  they  combine,  ohemiats  were  enabled  to  account 
for  the  matter  tliat  Lad  mado  its  appearance  or  become  in- 
visible, scepticism  waa  dissipated.  And  of  the  gen ei-al  con- 
clusion thus  reached,  the  exact  analyeoa  daily  made,  in  which 
the  same  portion  of  matter  is  pursued  through  numoroue 
diagoises  and  fitially  separated,  furnish  never-ceasing  con- 
firmations. 

Such  has  become  the  effect  of  this  specific  evidence,  joined 
tc  that  general  evidence  which  the  continuod  existonco  of 
familiar  objects  unceasingly  gives  as,  that  the  Indestructi- 
bility of  Matter  is  now  held  by  many  to  be  a  truth  of  which 
the  negation  is  inconceivable. 

§  53.  Tliis  last  fact  naturally  raises  the  question,  whether 

fve  have  any  higher  warrant  for  this  fundamental  belief  than 
the  warrant  of  conscious  induction.  Before  showing  that 
we  have  a  higher  warrant,  some  explanations  are  needful. 

The  consciousness  of  logical  necessity,  is  the  consciousness 
that  a  certain  conclusion  is  implicitly  contained  in  certain 
premiaea  explicitly  stated.  If,  contrasting  a  young  child 
and  an  adult,  we  see  tliat  this  consciousness  of  logical 
necessity,  absent  from  the  one  is  present  in  the  other,  we 
are  taught  that  there  is  a  growing  up  to  the  recognition  of 
certain  necessary  truths,  merely  by  the  unfolding  of  the 
inherited  intellectual  forms  and  faculties. 

To  state  the  case  more  specifically : — Before  a  truth 
cau  be  known  aa  necessary,  two  conditions  must  be  fulfilled. 
Tiiere  must  bo  a  mental  structure  capable  of  grasping  the 
terms  of  the  proposition  and  the  relation  alleged  between 
them ;  and  there  must  be  such  definite  and  deliberate 
mental  reprsKentation  of  these  terms,  as  makes  possible  a 
clear  consciousness  of  this  relation.  Non-fulfilment  of  either 
condition  may  cause  n on -recognition  of  the  necessity  of  the 
truth.     Let  ua  take  cases. 

The  savage  who  cannot  count  the  fingers  on  one  hand. 
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can  frame  no  definite  thouglit  answering  to  the  statement 
that  7  and  5  are  12 ;  still  less  can  he  frame  the  conscions- 
ness  that  no  other  total  is  possible. 

The  boy  adding  up  figures  inattentively,  says  to  himself 
that  7  and  5  are  11 ;  and  may  repeatedly  bring  out  a  wrong 
result  by  repeatedly  making  this  error. 

Neither  the  non-recognition  of  the  truth  that  7  and  5 
are  12,  which  in  the  savage  results  from  undeveloped  mental 
structure,  nor  the  assertion,  due  to  the  boy's  careless  mental 
action,  that  they  make  11,  leads  us  to  doubt  the  necessity  of 
the  relation  between  these  two  separately -existing  numbers 
and  the  sum  they  make  when  existing  together.  Nor  does 
failure  from  either  cause  to  apprehend  the  necessity  of  this 
relation,  make  us  hesitate  to  say  that  when  its  terms  are 
distinctly  represented  in  thought,  its  necessity  will  be  seen ; 
and  that,  apart  from  any  multiplied  experiences,  this  neces- 
sity becomes  cognizable  when  structures  and  functions 
are  so  far  developed  that  groups  of  7  and  5  and  12  can  be 
intellectually  grasped. 

Manifestly,  then,  there  is  a  recognition  of  necessary 
tmths,  as  such,  which  accompanies  mental  evolution.  Along 
with  acquirement  of  more  complex  faculty  and  more  vivid 
imagination,  there  comes  a  power  of  perceiving  to  be  neces- 
sary truths,  what  were  before  not  recognized  as  truths  at  all. 
And  there  are  ascending  gradations  in  these  i-ecognitions. 
A  boy  who  has  intelligence  enough  to  see  that  things 
whicb  &re  equal  to  the  same  thing  are  equal  to  one  another, 
may  be  unable  to  see  that  ratios  which  are  severally  equal 
to  certain  other  ratios  that  are  unequal  to  each  other,  are 
themselves  unequal ;  though  to  a  more-developed  mind  tlii« 
last  axiom  is  no  less  obviously  necessary  than  the  first. 

All  this  which  holds  of  logical  and  mathematical  tmths. 
Holds,  with  change  of  terms,  of  physical  truths.  There  are 
necessary  tmths  in  Physics  for  the  apprehension  of  which, 
also,  a  developed  and  disciplined  intelligence  is  required ; 
and  before  sucli  intelligence  arises,  not  only  may  there  be 
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Failure  to  appreliend  tbe  necessity  of  them,  but  there  may 
be  vajfuB  buliufs  in  their  contraries.  Up  to  comparatively- 
recent  times,  all  mankind  were  in  this  state  of  incapacity 
with  respect  to  physical  axioms  ;  and  the  mass  of  maakind 
are  so  still.  Various  popular  notions  betray  inability  to 
form  clear  ideas  of  forcos  and  their  relations,  or  careless- 
uesB  in  thinking,  or  both.  Effects  are  expected  without 
causes  of  fit  kinds ;  or  effects  extremely  disproportionate  to 
causes  are  looked  for  ;  or  causes  are  supposed  to  end  without 
effects.*  But  though  many  are  incapable  of  grasping  phy- 
sical axioms,  it  no  more  follows  tbat  physical  axioms  are 
not  knowabio  a  ju'iori  by  &  developed  intelligence,  than  it 
follows  that  logical  relations  are  not  necessary,  because  un- 
doTcloped  intellects  cannot  perceive  their  necessity. 

It  is  thus  with  the  notions  which  have  been  current 
respecting  the  creation  and  annihilation  of  Matter.  In  the 
first  place,  there  has  been  an  habitual  confounding  of  two 
radically -different  things — disappearance  of  Matter  from 
that  place  where  it  was  lately  perceived,  and  passage  of 
Matter  from  existence  into  non-existence.  Only  when  there 
is  reached  a  power  of  discrimination  beyond  that  possessed 
by  the  uncultured,  is  there  an  avoidance  of  the  confusion 
between  vanishing  from  the  range  of  perception,  and 
vanishing  out  of  space  altogether  ;  and  until  this  confusion 
is  avoided,  the  belief  that  Matter  can  be  annihilated  readily 
obtains  currency.  In  the  second  place,  the  currency  of  this 
belief  continues  so  long  as  there  is  not  such  power  of  intro- 

•  I  knew  s  lady  who  to.itended  that  a  inea  folded  up  tiglitly,  weighed 
more  tfaui  wbeo  loosely  fulJed  ap  ;  nad  who,  ander  this  hellcf.  bad 
her  trunks  made  large  that  she  might  dimiDiah  the  charge  for  freight  1 
Aaothei  whoni  I  bnow,  oicribea  the  feeling  of  ligbtDess  which  accompaniti 
tigour,  to  actual  dccrense  of  weight ;  holisvca  that  by  atepjiing  geotly,  she 
ran  presi  lew  upon  the  ground  ;  and,  wbea  cross -questioned,  asserts  that, 
if  placed  in  scales,  she  can  make  berself  lighter  by  an  set  of  nill  I  Various 
popular  notions  betray  like  stntea  of  minil — ahow,  in  the  d □disciplined,  such 
inability  to  form  ideas  of  forces  and  their  relations,  or  such  randomnes*  in 
thinking,  or  both,  as  inc.-ipauitatcs  them  fur  grasping  physicil  aiioms,  and 
makes  theoi  harbour  noneroas  delusioos  respecting  physical  actions. 
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■pection  that  it  can  bo  seen  what  happens  whon  tbo  attempt 
is  made  to  annihilate  Matter  in  thouglit.  But  when^  daring 
mental  evolution^  the  vague  ideas  arising  in  a  nervous 
structure  imperfectly  organized,  are  replaced  by  the  clear 
ideas  arising  in  a  definite  nervous  structure ;  this  definite 
stmcture,  moulded  by  experience  into  correspondence  with 
external  phenomena,  makes  necessary  in  thought  the  rela« 
tions  answering  to  absolute  uniformities  in  things.  Henco, 
among  others,  the  conception  of  the  Indestructibility  of 
Matter. 

For  careful  self-analysis  shows  this  to  be  a  datum  of 
consciousness.  Conceive  the  space  before  you  to  be  cleared 
of  all  bodies  save  one.  Now  imagine  the  remaining  one  not 
to  be  removed  from  its  place,  but  to  lapse  into  nothing 
while  standing  in  that  place.  You  fail.  The  space  which 
was  solid  you  cannot  conceive  becoming  empty,  save  by 
transfer  of  that  which  made   it  solid.  What 

is  termed  the  nltimate  incompressibility  of  Matter,  is  an 
admitted  law  of  thought.  However  small  the  bulk  to 
which  we  conceive  a  piece  of  matter  reduced,  it  is  impos- 
sible to  conceive  it  reduced  into  nothing.  While  we  can 
represent  to  ourselves  the  parts  of  the  matter  as  approxi- 
mated, we  cannot  represent  to  ourselves  the  quantity  of 
tnatter  as  made  less.  To  do  this  would  be  to  imagine  some 
of  the  constituent  parts  compressed  into  nothing}  which 
is  no  more  possible  than  to  imagine  compression  of  the 
whole  into  nothing.  Our  inability  to   conceive 

Matter  becoming  non-existent,  is  immediately  consequent 
on  the  nature  of  thought.  Thought  consists  in  the  establish- 
ment of  relations.  There  can  be  no  relation  established, 
and  therefore  no  thought  framed,  when  one  of  the  related 
terms  is  absent  from  consciousness.  Hence  it  is  impossible 
to  think  of  something  becoming  nothing,  for  the  same 
reason  that  it  is  impossible  to  think  of  nothing  becoming 
something — ^the  reason,  namely,  that  nothing  cannot  become 
ftD  object  of   consciousness.     The   annihilation   of  Matter 
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i»  untliinkiililu  for  the  same  roawn  ttuit  the  creation  of 
Muttor  is  uatliixikiible. 

It  nrnat  bs  mllud  thftt  no  exporimentai  verificatiou  of  the 
truth  that  Matter  is  indestructible,  ia  possible  without  a 
tacit  ftssumption.  of  it.  Fop  all  such  Terification  implies 
weighing,  and  weighing  implies  that  the  matter  formicg 
the  weight  remaina  the  same.  In  other  words,  the  proof 
that  certain  matter  dealt  with  in  certain  ways  is  unchanged 
in  quantitjTj  depends  on  the  asaumptioa  that  other  matter, 
gtherwise  dealt  with,  ia  unchanged  in  quantity. 

5  54.  That,  huwevor,  which  it  most  concGms  na  here 
to  observe,  is  the  nature  of  the  perceptions  by  which  the 
permanence  of  Matter  is  perpetually  illustrated  to  as. 
These  perceptions,  under  all  their  forms,  amount  simply  to 
this — that  the  force  which  a  given  quantity  of  matter  exer. 
cises,  remains  always  the  same.  This  ia  the  proof  on  which 
common  sense  and  exact  science  alike  rely.  Wlien, 

for  example,  an  object  known  to  have  existed  years  since  is 
said  to  exist  still,  by  one  who  yesterday  saw  it,  his  assertion 
amounts  to  this — that  an  object  which  in  past  time 
wrought  on  his  consciousness  a  certain  group  of  changcH, 
still  exists,  because  a  like  group  of  changes  has  been  again 
wrought  on  his  consciousness  :  the  continuance  of  the  j^oiocr 
thus  to  impress  him,  he  holds  to  prove  the  continuance  of 
the  object.  Even  more  clearly  do  we  see  that  force  is  our 
ultimate  measure  of  Matter,  in  those  cases  wliere  the  shape 
of  the  Matter  has  been  changed.  A  piece  of  gold  given  to 
an  artizan  to  be  worked  into  an  ornament,  and  which  when 
brought  back  appears  to  be  less,  is  pUiced  in  the  scales; 
and  if  it  balances  a  much  smaller  weight  than  it  did  in  it.-> 
rough  state,  we  infer  that  much  has  been  lo.st  either  in 
manipulation  or  by  direct  abstraction.  Hero  the  obvious 
postulate  ia,  that  the  quantity  of  Matter  is  finally  de- 
terminable by  the  quantity  of  gravitativo  force  it  mani- 
f<'sta.  And  this  Is  the  kind  of  evidence  on  which 
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jScience  bases  its  alleged  induction  that  Matter  is  in- 
destructible. Whenever  a  piece  of  substance  lately  visible 
and  tangible,  has  been  reduced  to  an  invisible,  intangible 
state,  but  is  proved  by  the  weight  of  the  gas  into  which 
it  has  been  transformed  to  be  still  existing;  the  assump* 
tion  is  that,  though  otherwise  insensible  to  us,  the  amount 
of  matter  is  the  same  if  it  still  tends  towards  the  Earth 
with  the  same  force.  Similarly,  every  case  in  which  the 
weight  of  an  element  present  in  combination  is  inferred 
from  the  known  weight  of  another  element  which  it 
neutralizes,  is  a  case  in  which  the  quantity  of  matter  is 
expressed  in  terms  of  the  quantity  of  chemical  force  it 
exerts ;  and  in  which  this  specific  chemical  force  is  assumed 
to  be  the  correlative  of  a  specific  gravitative  force. 

Thus,  then,  by  the  Indestructibility  of  Matter,  we  really 
mean  the  indestructibility  of  the /orce  with  which  Matter 
affects  us.  As  we  become  conscious  of  Matter  only  through 
that  resistance  which  it  opposes  to  our  muscular  energy,  so 
do  we  become  conscious  of  the  permanence  of  Matter  only 
through  the  permanence  of  this  resistance;  either  as  im* 
mediately  or  as  mediately  proved  to  us.  And  this  truth  is 
made  manifest  not  only  by  analysis  of  the  a  posteriori 
cognition,  but  equally  so  by  analysis  of  the  a  priori  one.* 

*  Lest  ho  should  not  have  observed  it,  the  reader  must  be  warned  that  the 
terms  **  d  priori  truth  "  aud  "  necessary  truth/'  as  used  in  this  work,  are  to  be 
interpreted  not  in  the  old  sense,  as  implying  cognitions  wholly  independent 
of  experiences,  but  as  implying  cognitions  that  have  been  rendered  organic 
by  immense  accumulations  of  experiences,  received  partly  by  the  individual, 
but  miULuly  by  all  ancestral  individuals  whose  nervous  systems  he  inherits.  On 
referring  to  the  Principles  of  Psychology  (§§  426 — ^3),  it  will  be  seen  that 
toe  warrant  alleged  fur  one  of  these  irreversible  ultimate  convictions  is  that, 
en  the  hypothesis  of  Evolution,  it  represents  an  immeasurably-greater  accnmu* 
UtSoB  of  ezperieneei  than  can  be  acquired  by  any  single  individuaL 


CHAPTER  V. 
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§  55.  Another  general  truth  of  tto  same  order  with  the 
foriigoiag,  must  Ulto  be  specified.  Like  tlie  ludcstructibility 
of  iliitter,  tlio  Continuity  of  Motion,  or,  more  etrictly,  ol 
tkit  sumpthiii^'  which  hus  Motion  for  one  of  its  sensible 
forms,  ia  a  proposition  on  the  truth  of  which  depends  the 
possibility  of  exact  Science,  and  therefore  of  a  Philosophy 
which  unifies  the  results  of  exact  Science.  Motions,  visible 
and  invisible,  of  masses  and  of  molecules,  form  the  larger 
half  of  the  phenomena  to  be  interpreted ;  and  if  such 
motions  might  either  proceed  from  nothing  or  lapse  into 
nothing,  there  could  bo  no  scientific  interpretation  of  them. 

This  second  fundamental  truth,  like  the  first,  is  by  no 
means  self-evident  to  primitive  men  or  to  the  uncultui'ed 
among  ourselves.  Contrariwise,  to  undeveloped  minds  tho 
opposite  seems  self-evident.  The  facts  that  a  stono  thrown 
up  soon  luse.s  its  ascending  motion,  and  that  after  the  blow 
its  fall  gives  to  the  Eivrth,  it  remains  quiescent,  apparently 
prove  that  the  principle  of  activity*  which  the  stone  mani- 
fested may  disappear  absolutely.  Accepting,  without  criti- 
cism, the  dicta  of  unaided  perception,  to  the  effect  that 
adjacent  objects  put  in  motion  soon  return  to  rest,  all  men 
once  believed,  and  most  believe  still,  that  motion  can  pass 
into  nothing;   and   ordinarily  does  so  pass.  But 

the  establishment  of  certain  facts  having  an  opposite  impli- 

•  Tliroughout  thii  Chiiplcr  I   use  this  pJiruc,  not  with  (inj  mctuplijaioil 
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cation,  led  to  inqairics  which  have  gradually  proved  these 
appearances  to  be  illusive.  The  discovery  that  the  planets 
revolve  round  the  Son  with  ondiminishing  speed,  raised 
the  suspicion  that  a  moving  body,  when  not  interfered  with, 
will  go  on  for  ever  without  change  of  velocity ;  and  sug- 
gested the  question  whether  bodies  which  lose  their  motion, 
do  not  at  the  same  time  communicate  as  much  motion  to 
other  bodies.  It  was  a  familiar  fact  that  a  stone  would 
glide  further  over  a  smooth  surface,  such  as  ice,  presenting 
no  small  objects  to  which  it  could  part  with  its  motion  by 
collision,  than  over  a  surface  strewn  with  such  small  objects ; 
and  that  a  projectile  would  travel  a  far  greater  distance 
throagli  a  rare  medium  like  dr,  than  througli  a  dense 
medium  like  water.  Thus  the  primitive  notion  that  moving 
bodies  had  an  inherent  tendency  to  lose  their  motion  and 
finally  stop — a  notion  of  which  the  Greeks  did  not  get  rid, 
but  which  lasted  till  the  time  of  (Galileo — ^began  to  give  way. 
It  was  further  shaken  by  such  experiments  as  those  of 
Hookc,  which  proved  that  the  spinning  of  a  top  continues 
long  in  proportion  as  it  is  prevented  from  communicating 
motion  to  surrounding  matter. 

To  explain  specifically  how  modem  physicists  interpret 
all  disappearances  and  diminutions  of  visible  motion,  would 
require  more  knowledge  than  I  possess  and  more  space  than 
I  can  spare.  Here  it  must  suffice  to  state,  generally^  that 
the  molar  motion  which  disappears  when  a  bell  is  struck  by 
its  clapper,  reappears  in  the  bell's  vibrations  and  in  the 
waves  of  air  they  produce;  that  when  a  moving  mass  is 
stopped  by  coming  against  a  mass  that  is  immoveable^  the 
motion  which  does  not  reappear  in  sound  reappears  as  mole* 
cular  motion ;  and  that,  similarly,  when  bodies  rub  against 
one  another,  the  motion  lost  by  friction  is  gained  in  the 
motion  of  molecules.  But  one  aspect  of  this  general  truth, 
as  it  is  displayed  to  us  in  the  motions  of  masses,  we  must 
carefully  contemplate ;  for  otherwise  the  doctrine  of  the 
Continuity  of  Motion  will  bo  entirely  inisnpprt»hended. 
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§  5(1.  As  Gxprcjsi^cJ  by  Newton,  the  first  l.iw  uf  inotion  U 
thiit  "  every  biidy  must  persevere  in  ita  stiiCc  of  rest,  or  of 
aniform  motion  in  a  straight  tine,  unless  it  bo  compelled  to 
change  that  state  by  forces  impressed  upon  it." 

With  tliis  truth  may  be  associated  the  truth  that  a  body 
describing'  a  circular  orbit  round  a  centre  which  detains  it 
by  a  tractive  force,  moves  in  that  orbit  with  undimiuished 
velocity. 

The  first  cf  these  abstract  truthK  is  never  realized  in  the 
concrete,  and  the  second  of  them  is  but  approximately 
realized.  Uniform  motion  in  a  straight  line,  implies  the 
absence  of  a  resisting  medium  ;  and  it  further  implies  the 
absence  of  forces,  gravitative  or  other,  exeroised  by  neifjh- 
bouring  masses  :  conditions  ncvfr  fiiUilk'd.  t^o,  too,  the 
maintenance  of  a  circular  orbit  by  any  celestial  body,  im- 
plies both  that  there  are  no  perturbing  bodies,  and  that  thcro 
is  a  certain  exact  adjustment  between  its  velocity  and  the 
tractive  force  of  ita  primary :  neither  requirement  ever 
being  conformed  to.  In  all  actual  orbits,  sensibly  elliptical 
as  they  are,  tlie  velocity  is  sensibly  variable.  And  along 
with  great  eccentricity  there  goes  great  variation. 

To  the  case  of  celestial  bodies  which,  moving  in  eccentric 
orbits,  display  at  one  time  little  motion  and  at  another 
much  motion,  may  be  joined  the  case  of  the  pendulum. 
With  speed  now  increasing  aud  now  decreasing,  the  pen- 
dulum alternates  between  extremes  at  which  motion  ceases. 

How  shall  we  so  conceive  these  allied  phenomena  as  to 
express  rightly  the  truth  common  to  them  ?  The  first  law 
of  motion,  nowhere  literally  fulfilled,  is  yet,  in  a  sense, 
implied  by  these  facts  which  seem  at  v^iriancc  with  it. 
Though  in  a  circular  orbit  the  direction  of  the  motion  is 
continually  being  changed,  yet  the  velocity  remains  un- 
changed.  Though  in  au  elliptical  orbit  tliere  is  now 
acceleration  and  now  retivrdation,  yet  the  average  speed  ia 
constant  through  successive  revolutions.  Though  the  pen- 
dulum comos  to  a   momentary  rest  at   the   end  of  each 
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twinge  and  tlien  bcgios  a  reverse  motion ;  yet  the  oscilla- 
tion^  considered  as  a  whole,  is  continaous  >  friction  and 
atmospheric  resistance  being  absent^  this  alternation  of 
states  will  go  on  for  ever, 

"What,  then^  do  these  cases  show  us  in  common?  That 
which  vision  familiarizes  us  with  in  Motion,  and  that  which 
has  thus  been  made  the  dominant  element  in  our  conception 
of  Motion,  is  not  the  element  of  which  we  can  allege  con- 
tinuity. If  we  regard  Motion  simply  as  change  of  place ; 
then  the  pendulum  shows  us  both  that  the  rate  of  this 
change  may  vary  from  instant  to  instant,  and  that,  ceasing 
at  intervals,  it  may  be  afresh  initiated. 

But  if  what  we  may  call  the  translation-element  in  Motion 
is  not  continuous,  what  is  continuous  ?  If,  watching  like 
Gralileo  a  swinging  chandelier,  we  observe,  not  its  iso- 
chronism,  but  the  recurring  reversal  of  its  swing,  we  are 
impressed  with  the  fact  that  though,  at  the  end  of  each 
swing,  the  translation  through  space  ceases,  yet  there  is 
something  which  does  not  cease ;  for  the  translation  recom- 
mences in  the  opposite  direction.  And  on  remembering 
that  when  a  violent  push  was  given  to  the  chandelier  it 
described  a  larger  arc,  and  was  a  longer  time  before  the 
resistance  of  the  air  destroyed  its  oscillations,  we  are 
shown  that  what  continues  to  exist  during  these  oscilla- 
tions is  some  correlative  of  the  muscular  effort  which  put 
the  chandelier  in  motion.  The  truth  forced  on  our  attention 
by  these  facts  and  inferences,  is  that  translation  through 
space  is  not  itself  an  existence  ;  and  that  hence  the  cessation 
of  Motion,  considered  simply  as  translation,  is  not  the  cessa- 
tion of  an  existence,  but  is  the  cessation  of  a  certain  sign  of 
an  existence — a  sign  occurring  under  certain  conditions. 

Still  there  remains  a  difficulty.  If  that  element  in  the 
chandelier's  motion  of  which  alone  we  can  allege  continuity, 
is  the  correlative  of  the  muscular  effort  which  moved  the 
chandelier,  what  becomes  of  this  element  at  either  extreme 
of  the  oscillation  ?     Arrest  the  chandelier  in  the  middle  of 
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it^  switij,',  and  it  givoa  n  blow  to  tlio  hand — oxhibita  aoine 
principle  nf  a«tivity  sucli  as  muscular  effort  cau  give.  But 
touch  it  at  cither  turning  pointj  and  it  diaplnys  no  such 
principle  o£  activity.  This  has  disappeared  just  as  much 
OS  the  translation  through  space  has  disappeared.  How, 
then,  can  it  ha  alleged  that  though  the  Motion  througli 
space  is  not  continuous,  the  priucipte  of  activity  implied 
by  thE  Motion  is  continuous  ? 

Unquestionably  the  facta  show  that  the  principle  of 
activity  continues  to  exist  under  some  form.  When  not 
perceptible  it  mubt  be  latent.  IIow  ia  it  latent  ?  A  cluo 
to  the  answer  is  gained  on  observing  that  though  tlie 
chandeliLT  when  sfiaod  nt  the  turning  point  of  its  swing, 
gives  no  impact  in  the  direction  of  its  late  movement,  it 
forthwith  begins  to  pull  in  the  opposite  direction;  and 
on  observing,  farther,  that  its  pull  ia  great  when  the 
swing  has  been  made  extensive  by  a  violent  puah.  Hence 
the  loss  of  visible  activity  at  the  highest  point  of  the 
npwai-d  motion,  is  accompanied  by  the  production  of  an 
invisible  activity  which  generates  tho  Bubsequent  motion 
downwardb.  To  conceive  this  latent  activity  gained  as 
an  existence  equal  to  the  perceptible  activity  lost,  is  not 
easy ;  but  we  may  help  ourselves  so  to  conceive  it  by  con- 
sidering cases  of  another  class. 

§  57.  When  one  who  pushes  against  a  door  that  has  stuck 
fast,  produces  by  great  effort  no  motion,  but  eventually  by 
a  little  greater  effort  bursta  the  door  open,  swinging  it  back 
ngainst  tho  wall  and  tumbling  headlong  into  the  room;  he 
has  evidence  that  a  certain  muscular  strain  which  did  not 
pi-oduce  translation  of  matter  through  space,  was  yet  equiva- 
lent to  a  certain  amount  of  such  translation.  Again,  when 
a  railway-porter  gradually  stops  a  detached  carriage  by 
pulling  at  tho  buffer,  he  shews  us  that  (supposing  friction, 
etc.,  absent)  tho  slowly- diminished  motion  of  the  carriage 
over  a  ccrlaiii  sp.ace,  i«  tho  equivalent  of  the  constant  back- 


THE   CONTlNtJITT  OF  MOTION.  186 

ward  Btrain  pat  upon  the  carriage  while  it  is  travelling 
tiirongh  that  space.  Carrying  with  us  the  conception 
thus  reached^  we  will  now  consider  a  case  which  makes 
it  more  definite. 

When  used  as  a  plaything  by  boys,  a  ball  fastened  to 
tlie  end  of  an  india-rubber  string  yields  a  clear  idea  c»f 
the  correlation  between  perceptible  activity  and  latent  ac- 
tivity. If,  retaining  one  end  of  the  string,  a  boy  throws  the 
ball  from  him  horizontally,  its  motion  is  resisted  by  the 
increasing  strain  on  the  string;  and  the  string,  stretched 
more  and  more  as  the  ball  recedes,  presently  brings  it  to 
rest.  Where  now  exists  the  principle  of  activity  which 
the  moving  ball  displayed  7  It  exists  in  the  strained  thread 
of  india-rubber.  Under  what  form  of  changed  mole- 
cular state  it  exists  we  need  not  ask.  It  suffices  that  the 
string  is  the  seat  of  a  tension  generated  by  the  motion  of  the 
ball,  and  equivalent  to  it.  When  the  ball  has  been  arrested, 
the  stretched  string  begins  to  generate  in  it  an  opposite  mo- 
tion ;  and  continues  to  accelerate  that  motion  until  the  ball 
comes  back  to  the  point  at  which  the  stretching  of  the 
string  commenced — a  point  at  which,  but  for  loss  by  atmos- 
pheric resistance  and  molecular  redistribution,  its  velociiy 
would  be  equal  to  the  original  velocity.  Here  the  trnth  that 
the  principle  of  activity,  alternating  between  visible  and 
invisible  modes,  does  not  cease  to  exist  when  the  translation 
through  space  ceases  to  exist,  is  readily  comprehensible ; 
and  it  becomes  easy  to  understand  the  corollary  that  at  each 
point  in  the  path  of  the  ball,  the  quantity  of  its  perceptible 
activity,  phis  the  quantity  which  is  latent  in  the  stretched 
string,  yield  a  constant  sum. 

Aided  by  this  illustration  we  can,  in  a  general  way,  con* 
cdive  what  happens  between  bodies  connected  with  one 
another,  not  by  a  stretched  string,  but  by  a  traction  exer- 
cised through  what  seems  empty  space.  It  matters  not 
to  our  general  conception  that  the  intensity  of  this  trac- 
tion varies   in   a    totally-different  manner:    decreasing  as 
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tbo  square  of  tho  distance  increases,  bat  being  proo- 
tically  constant  for  terrestrial  distances.  Tbese  dillerencea 
being  recognized,  there  ia  nevertbeleaa  to  be  recognized 
a  trutb  common  to  both  cases.  The  weight  of  some- 
tbing  held  in  tlie  hand  shows  that  there  esista  between 
one  body  in  ppace  and  another,  a  Btrain :  this  downward 
pull,  ascribed  to  gravity,  affects  the  hand  as  it  might  be 
affected  by  a  stretched  elastic  string.  Hence,  when  a  body 
projected  upwards  and  gradually  retarded  by  gravity,  finally 
stops,  we  must  regard  the  principlo  of  activity  manifested 
during  its  up\7Hrd  motion  but  disappearing  at  its  turning- 
point,  as  having  become  latent  in  tho  strain  between  it  and 
tho  Earth — (v  Ktru.in  of  which  the  quantity  is  to  be  con- 
caired  aa  ttie  product  of  its  iateiuity  aatl  the  disluuce 
through  which  it  acts.  Carrying  a  step  farther  our  illus- 
tration of  the  stretched  string,  will  elucidate  this.  To 
simulate  the  action  of  gravity  at  terrestrial  distances,  let 
us  imagine  that  when  the  attached  moving  body  has 
stretched  the  elastic  string  to  its  limit,  say  at  the  distance 
of  ten  feet,  a  second  like  string  could  instantly  be  tied  to 
tho  end  of  the  first  and  to  tho  body,  which,  continuing 
its  course,  stretched  this  second  string  to  an  equal  length, 
and  so  on  with  a  succession  of  such  strings,  till  the  body 
was  arrested.  Then,  manifestly,  the  quantity  of  the  prin- 
ciple of  activity  which  the  moving  body  had  displayed, 
but  which  baa  now  become  latent  in  the  scries  of  stretched 
strings,  is  measured  by  the  number  of  such  strings  simi- 
larly stretched — the  number  of  feet  through  which  this 
constant  strain  has  been  encountered,  and  over  whu-h  it 
elill  extends.  Now  though  wc  cannot  conceive  tho  tractive 
force  of  gravity  to  bo  exorcised  in  a  like  way — thougli 
the  gravitative  action,  utterly  unknown  in  nature,  is  pro- 
bably a  resultant  of  actions  pervading  the  ethereal  medium; 
yet  the  above  analogy  suggests  the  belief  that  the  prin- 
ciple of  activity  in  a  moving  body  arrested  by  gravity, 
h&8  not  ceased  to  exist,  but  has  become  so  much  imper- 
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beptible  or  latent  activity  in  the  medinm  occupying  space, 
and  that  when  the  body  falls,  this  is  re-transformed  into, 
its  equivalent  of  perceptible  activity.  If  we  conceive  the 
process  at  all,  we  must  conceive  it  thus :  otherwise,  we  have 
to  conceive  that  a  potoer  is  changed  into  a  space-relaHon, 
«nd  this  is  inconceivable. 

Here^  then,  is  the  solution  of  the  difficulty.  The  space- 
element  of  Motion  is  not  in  itself  a  thing.  Change  of  position 
is  not  an  existence,  but  the  manifestation  of  an  existence. 
This  existence  may  cease  to  display  itself  as  translation ;  but 
it  can  do  so  only  by  displaying  itself  as  strain.  And  this 
principle  of  activity,  now  shown  by  translation,  now  by 
strain,  and  often  by  the  two  together,  is  alone  that  which 
in  Motion  we  can  call  continuous. 

§  58.  What  is  this  principle  of  activity  ?  Vision  gives 
us  no  idea  of  it.  If  by  a  mirror  we  cast  the  image  of 
an  illuminated  object  on  to  a  dark  wall,  and  then  suddenly 
changing  the  attitude  of  the  mirror,  make  the  reflected 
image  pass  from  side  to  side,  the  image,  if  recognized  as 
such,  does  not  raise  the  thought  that  there  is  present  in  it 
a  principle  of  activity.  Before  we  can  conceive  the  presence 
of  this,  we  must  regard  the  impression  yielded  through 
our  eyes  as  symbolizing  something  tangible — something 
which  offers  resistance.  Hence  the  principle  of  activity 
as  known  by  sight,  is  inferential :  visible  translation  sug- 
gests by  association  the  presence  of  a  principle  of  activity 
which  would  be  appreciable  by  our  skin  and  muscles  did 
we  lay  hold  of  the  body.  Evidently,  then,  this  jirinciple 
of  activity  which  Motion  shows  us,  is  the  objective  corre- 
late of  our  subjective  sense  of  effort.  By  pushing  and  pull- 
iog,  we  get  feelings  which,  generalized  and  abstracted,  y« eld 
our  ideas  of  resistance  and  tension.  Now  displayed  by 
changing  position  and  now  by  unchanging  strain,  this  prin- 
ciple of  activity  is  ultimately  conceived  by  us  under  the 
ftingle  form  of  its  equivalent  muscular  effort.     So  that  the 
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rontinuily  of  Motion,  aa  well  aa  tUo  inil«>t,nictibility  ot 
Miktter,  ia  really  known  to  ub  in  terms  of  Furce. 

§  59.  And  DOW  we  roach  the  essential  trnth  to  be  here 

eapecially  noteil.  All  proofs  of  the  Continuity  of  Motion 
involve  the  postulate  that  the  quantity  of  force  is  constant. 
Observo  wh«t  results  when  we  aualyse  the  reasonings  by 
which  the  Continuity  of  Motion,  aa  hero  understood,  is  shown. 
A  particular  planet  can  bo  identified  only  by  its  constant 
power  to  affect  our  Tiaual  organs  in  a  special  way.  Fur- 
ther, such  planet  has  not  been  seen  to  move  by  the  astro- 
nomical observer ;  but  its  motion  is  injerred  from  a  com- 
jiariaon  of  its  present  position  with  the  position  it  before 
occupied.  If  rigorously  examined,  this  compariaon  proves 
to  be  a  comparison  between  the  diffei-ent  impressions  pro- 
duced on  him  by  the  different  adjustments  of  his  observing 
instruments.  And,  manifestly,  the  validity  of  all  the  io- 
tcroncea  drawn  from  these  likenesses  and  unlikenesses, 
depends  on  the  truth  of  the  assumption  that  these  masses 
of  matter,  celestial  and  terrestrial,  will  continue  to  affect 
his  senses  in  exactly  the  same  ways  under  the  same  con- 
ditions; and  that  no  changes  in  their  powers  of  affecting 
him  can  have  arisen  without  force  having  been  expended 
in  working  those  changes.  Going  a  step  further 

back,  it  turns  out  that  difference  in  the  adjustment  of  hia 
observing  instrument,  and  by  implication  in  the  planet,  is 
meaningless  until  shown  to  correspond  with  a  certain  calcu- 
lated position  which  the  planet  must  occupy,  supposing  that 
no  motion  has  been  lost.  And  if,  finally,  we  examine  the 
implied  calculation,  we  find  that  it  tnkes  into  accrnut 
those  accelerations  and  retardations  which  cllipticity  of  the 
orbit  involves,  as  well  aa  those  variations  of  velocity  caused 
by  adjacent  planets — we  find,  that  is,  that  tho  motion  is 
concluded  to  be  indestructible  not  from  the  uniform  velo- 
city of  the  planet,  but  from  tho  constant  quantity  of  motion 
exlubited  when  allowance  is  made  for  the  motion  commnni- 
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cated  to,  or  received  from,  other  celestial  bodies.  And 
when  we  ask  how  this  communicated  .motion  is  estimated, 
we  discover  that  the  estimate  is  based  on  certain  laws  of 
force ;  which  laws,  one  and  all,  embody  the  postulate  that 
force  cannot  be  destroyed.  Without  the  axiom  that  action 
and  re-action  are  equal  and  opposite,  astronomy  could  not 
make  its  exact  predictions. 

Similarly  with  the  a  priori  conclusion  that  Motion  is  con- 
tinuous. That  which  defies  suppression  in  thought,  is  really 
the  force  which  the  motion  indicates.  We  can  imagine 
retardation  to  result  from  the  action  of  external  bodies. 
But  to  imagine  this,  is  not  possible  without  imagining 
abstraction  of  the  force  implied  by  the  motion.  We  are 
obliged  to  conceive  this  force  as  impressed  in  the  shape  of 
reaction  on  the  bodies  that  cause  the  arrest.  And  the 
motion  communicated  to  them,  we  are  compelled  to  re- 
gard, not  as  directly  communicated,  but  as  a  product  of 
the  communicated  force.  We  can  mentally  diminish  the 
velocity  or  space-element  of  motion,  by  diffusing  the  mo- 
mentum or  force-element  over  a  larger  mass  of  matter; 
but  the  quantity  of  this  force-element,  which  we  regard  as 
the  cause  of  the  motion,  is  unchangeable  in  thought.* 

*  It  Ib  needful  to  state  that  this  exposition  differs  in  its  point  of  view  from 
the  expositions  ordin«riIy  given  ;  and  that  some  of  the  words  employed,  snoh 
as  sfrom,  have  somewhat  larger  implications.  Unable  to  learn  anything 
about  the  nature  of  Foroe^  physicists  have^  of  lato  years,  formulated  ulti- 
mate physical  truths  in  such  ways  as  often  tacitly  to  exclude  the  conscious- 
ness of  Force  i  conoeiving  oaose,  as  Hume  proposed,  in  terms  of  antecedence 
and  sequence  only.  *'  Potential  energy,*'  for  example,  is  defined  as  consti- 
tuted by  such  relations  in  space  as  permit  masses  to  generate  in  one  another 
oertain  motions,  but  as  being  in  itself  nothing.  While  this  mode  of  con- 
ceiving the  phenomena  suffices  for  physical  inquiries,  it  does  not  safiioe  f«»r 
the  purposes  of  philosophy.  After  referring  to  the  Principles  of  Pnycholoffy* 
n  347—850,  the  reader  will  understand  what  I  mean  by  saying  that  since 
our  ideas  of  Body,  Space,  Motion,  are  derived  from  our  ideas  of  muscular 
tension,  which  are  the  ultimate  symbols  into  which  all  our  other  mentel 
symbols  are  interpretable,  to  formulate  phenomena  in  the  proximate  terms  of 
Body,  Space,  Motion,  while  discharging  from  the  concepte  the  consciousness 
•f  Force,  is  to  acknowledge  the  superstructure  while  ignoring  the  foundation. 


CHAtTEK  VL 

THE    PERSISTENCE    OF   TOBCE.* 

§  80.  In  the  fcregoing  two  chapters,  manifesiationa  of 
force  of  two  fundamentally -different  classes  have  been  dealt 
with — the  force  by  whicli  matter  demonstrates  itself  to  ns 
as  existing,  and  tho  force  by  which  it  demonstrates  itself 

to  U3  as  acting. 

Body  is  distinguishiiblc  from  spaco  by  its  power  of  affect- 
ing our  senses,  and,  in  the  last  resort,  by  its  opposition  to 
our  efforts.  We  can  conceive  of  body  only  by  joining  in 
thought  extension  and  resistance  :  take  away  resistance,  and 
there  remains  only  space.  In  what  way  this  force  which 
produces  space -occupancy  is  conditioned  we  do  not  know. 

'  Some  pxijlitn&tina  of  this  title  Beeioa  aesilful.  In  thett^ititaelf  aregJvcD 
the  reaeoDS  for  usiag  tlie  word  "  force"  instead  of  the  word  *' energy  ;" 
and  here  I  must  Bay  why  I  thiak  "  peraistencs  "  prefenbte  to  "  caoaerva- 
tioD."  S[>ine  two  yaairs  ago  (this  was  written  in  1S61)  I  expreased  to  my 
frieod  Prof.  Hunley,  my  disaatisf action  with  the  (then)  current  eipreasion — 
"  Coiuervatioa  of  Force  :  "  OMijjiting  at  reasoai,  first,  that  the  word  "roD> 
■ervatioa  "  impIieB  ■  caaaerTer  aud  an  act  of  conserving  ;  and,  second,  that 
it  does  not  imply  tha  existence  uf  the  force  before  the  particular  manifcgta- 
tioD  of  it  which  is  contemplated.  And  I  may  now  odd,  as  a  further  fault, 
the  tacit  assnraptioQ  that,  without  some  act  of  conservation,  force  would 
disappear  All  these  implications  are  at  variance  with  the  conceptioo  to  bs 
DODVeyod.  InplacBit  "coQMrvalioo"  Prof.  Hailey  suggested  per«i»ta««. 
This  D.eots  most  of  the  objections  ,  and  though  it  may  be  urged  against  it 
that  it  does  not  directly  imply  pre-exiatenoe  of  the  force  at  any  time 
manifested,  yet  no  other  word  less  faulty  in  this  respect  can  be  fonnd.  lu 
the  absence  of  a  word  specially  coinod  f<ir  tb"  parpose,  it  seems  the  heat ; 
and  as  such  I  ailopt  't. 
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The  modo  of  force  which  is  revealed  to  us  ouly  by  opposi- 
tion to  our  own  powers,  may  be  in  essence  the  same  with 
the  mode  of  force  which  reveals  itself  by  the  changes  it 
initiates  in  our  consciousness.  That  the  space  a  body 
occupies  is  in  part  defcermined  by  the  degree  of  that  activity 
possessed  by  its  molecules  which  we  call  heat^  is  a  familiar 
truth.  Moreover,  we  know  that  such  molecular  re-arrange- 
ment as  occurs  in  the  change  of  water  into  ice,  is  accom- 
panied by  an  evolution  of  force  which  may  burst  the 
containing  vessel  and  give  motion  to  the  fragments. 
Nevertheless,  the  forms  of  our  experience  oblige  us  to 
distinguish  between  two  modes  of  force ;  the  one  not  a 
worker  of  change  and  the  other  a  worker  of  change,  actual 
or  potential.  The  first  of  these — the  space-occupying  kind 
of  force — ^has  no  specific  name. 

For  the  second  kind  of  force,  distinguishable  as  that  by 
which  change  is  either  being  caused  or  will  be  caused  if 
counterbalancing  forces  are  overcome,  the  specific  uame^ 
now  accepted  is  "  Energy."  That  which  in  the  last  chapter 
was  spoken  of  as  perceptible  activity,  is  called  by  physicists, 
"  actual  energy  "  \  and  that  which  was  called  latent  activity, 
is  called  ''  potential  energy."  While  including  the  mode 
of  activity  shown  in  molar  motion,  Energy  includes  also 
the  several  modes  of  activity  into  which  molar  motion  is 
transformable — heat,  light,  etc.  It  is  the  common  name  for 
the  power  shown  alike  in  the  movements  of  masses  and 
in  the  movements  of  molecules.  To  our  perceptions  this 
second 'Idnd  of  force  differs  from  the  first  kind  as  being  ^ 
not  intrinsic  but  extrinsic. 

In  aggregated  matter  as  presented  to  sight  and  touch, 
this  antithesis  is,  as  above  implied,  much  obscured.  Espe- 
cially in  a  compound  substance,  both  the  potential  energy 
locked  up  in  the  chemically-combined  molecules,  and  the 
actual  energy  made  perceptible  to  us  as  heat,  complicate 
the  manifestations  of  intrinsic  force  by  the  manifestations 
of  extrinsic  force.    But  the  antithesis  here  partially  hiddest 
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is  clearly  seen  on  reducing  tho  data  to  tlieir  lowest  terma 
— a  unit  of  matter,  or  atom,  and  its  motion.  Tho  force  by 
which  it  exiifts  is  paetrive  bid  indejinndent ;  while  the  force 
by  which  it  moves  is  aetiue  but  d^^pendent  on  ita  past 
and  present  rchitionB  to  other  atoms.  These  two  cannot 
be  identilicd  in  our  thoughts.  For  ae  it  ia  impossible  to 
think  of  motion  without  something  that  moves;  so  it  is 
impossible  to  think  of  energy  without  something  poaseas. 
ing  the  energy. 

While  recognizing  this  fundamental  diatinctiou  between 
thiit  intrinsic  force  by  which  body  manifests  itself  as 
occupjnug  space,  and  that  extriiisic  force  distinguished  as 
energy ;  I  herp  treat  of  them  together  as  being  alike  per- 
aisteut.  And  I  thua  treat  of  them  together  partly  for  the 
reason  that,  in  our  conscionsnoss  of  them,  there  is  the  same 
essential  clement.  The  .sense  of  effort  is  our  subjective 
Bymbol  for  objective  force  in  general,  passive  and  active. 
Power  of  neutralizing  thiit  which  we  know  aa  our  own 
muscular  strain,  is  the  ultimate  clement  in  our  idea  of  body 
&a  distinguished  from  space  ;  and  any  energy  which  we  can 
give  to  body,  or  receive  from  it,  is  thought  of  as  equal  to  a 
certain  amount  of  muscular  strain.  The  two  conscious- 
nesses differ  essentially  in  this,  that  the  feeling  o£  effort 
comm  >n  to  the  two  is  in  the  last  case  joined  with  conscious- 
ness cf  change  of  position,  but  in  the  first  case  is  not.* 

There  is,  however,  a  further  and  more   important  reason 

*  In  reepect  to  tbe  fimdacneiititl  distiDctinn  here  made  betnecn  tbe  Bpv»- 
occupjing  kind  of  force,  &ad  tbe  kind  of  force  sbowo  by  variODB  modea  of 
activity,  I  am,  as  ia  tbo  laet  cbapter,  at  issue  with  some  of  my  BcieDtifio 
fricnda.  Tbey  do  not  admit  tbat  tbe  coDCeption  of  force  is  iuvolved  in  the 
couceptioQ  of  a  nnit  of  matter.  From  the  peycbological  point  of  view,  hov. 
ever.  Matter,  in  all  ita  propertiea.  is  tbe  unknown  caaoe  of  tbe  BeDoationB  it 
prodncea  in  db  ;  of  which  the  one  which  Temaioa  when  all  the  otbera  are 
abaent,  ia  reaiatance  to  onr  eEForts~a  rcBigtaoce  ire  are  obliged  to  ejmbolizt 
aa  tbe  equivalent  of  the  maacular  force  it  opjioBeii.  In  imsgioing  a  unit  oi 
matter  we  may  not  ignore  thia  aymbol,  by  which  alone  a  unit  of  matter  oat 
be  figured  ia  thought  as  an  eiialente.  It  ia  not  allowable  to  apeak  m 
thongb  there  remained   i  :oDceptiou  of  on  existence  when  tbat  coaceptioD 
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for  here  dealing  with  the  truth  that  Force  under  each  of 
these  forms  persists.     We  have  to  examine  its  warrant. 

§  61  •  At  the  risk  of  trying  the  reader's  patience^  we  must 
reconsider  the  reasoning  through  which  the  indestructibility 
of  Matter  and  the  continuity  of  Motion  are  established^  that 
we  may  see  how  impossible  it  is  to  arrive  by  parallel 
reasoning  at  the  Persistence  of  Force. 

In  all  three  cases  the  question  is  one  of  quantity  : — does 
the  Matter,  or  Motion,  or  Force,  ever  diminish  in  quantity? 
Quantitative  science  implies  measurement;  and  measure- 
ment implies  a  unit  of  measure.  The  units  of  measure 
from  which  all  others  of  any  exactness  are  derived,  are  units 
of  linear  extension.  Our  units  of  linear  extension  are  the 
lengths  of  masses  of  matter,  or  the  spaces  between  marks 
made  on  the  masses ;  and  we  assume  these  lengths,  or  these 
spaces  between  marks,  to  remain  unchanged  while  the 
temperature  is  unchanged.  From  the  standard-measure 
preserved  at  Westminster,  are  derived  the  measures  for 
trigonometrical  surveys,  for  geodesy,  the  measurement  of 
terrestrial  arcs,  and  the  calculations  of  astronomical  dis- 
tances, dimensions,  etc.,  and  therefore  for  Astronomy  at 
large.  Were  these  units  of  length,  original  and  derived, 
irregularly  variable^  there  could  be  no  celestial  dynamics  j 
nor  any  of  that  verification  yielded  by  it  of  the  constancy 
of  the  celestial  masses  or  of  their  energies.  Hence,  per- 
sistence of  the  space-occupying  species  of  force  cannot 
be  proved;  for  the  reason  that  it  is  tacitly  assumed  in 
every  experiment  or  observation  by  which  it  is  proposed 
to  prove  it.  The  like  holds  of  the  force  distin- 

guished as  energy.  The  endeavour  to  establish  this  by 
measurement,  takes  for  granted  both  the  persistence  of  the 

has  been  eviscerated — deprived  of  tbe  element  of  thought  by  which  it  is 
distingnished  from  empty  space.  Divest  the  conceived  unit  of  matter  of  the 
objective  correlate  to  oar  sabjective  sense  of  effort,  and  the  entire  &bric  of 
physical  conceptions  disappears. 

10 
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iutrioaic  forco  by  wliicli  body  manifestd  iiseit  aa  existing 
and  tho  persistence  of  the  extrinsic  force  by  which 
body  act3.  For  it  is  from  these  equal  units  of  linear 
extension,  through  tbo  medium  of  the  equal -armed 
lever  or  soiles,  that  we  derive  our  equal  units  of  weight, 
or  gravitative  force;  and  only  by  means  of  these  can  we 
make  those  quantitative  comparisons  by  which  the  truths  of 
exact  science  are  reached.  Throughout  the  investigations 
leading  the  chemist  to  the  conclusion  that  of  tho  carbon 
which  has  disappeared  daring  combustion,  no  portion  haa 
been  lost,  whitt  is  his  repeatedly -assigned  proof?  That 
afforded  by  tho  scales.  In  what  tenns  is  tho  verdict  of  the 
scales  given?  In  grains — in  units  of  weight — in  units  of 
gravitative  force.  And  what  is  the  total  content  of  the 
TCrdict  ?  That  as  many  units  of  gravitiitivo  forco  as  the 
carbon  exhibited  at  first,  it  exhibits  still.  The  validity  of  tho 
inference,  then,  depends  entirely  upon  the  consianeij  of  the 
units  of  force.  If  the  force  with  which  the  portion  of  metal 
called  a  grain-woight,  tends  towards  tho  Earth,  hivs  varied, 
the  inference  that  matter  is  indcstnictible  is  vicious. 
Everything  turns  on  the  truth  of  the  assumption  that  the 
gravitation  of  the  weights  is  pci-siatcnt;  and  of  this  no 
proof  is  assigned,  or  can  be  assigned.  In  tho 

reasonings  of  the  astronomer  there  is  a  like  implication; 
from  which  we  may  draw  the  like  conclusion.  No  problem 
in  celestial  physics  can  be  solved  without  the  assumption  of 
some  unit  cf  force.  This  unit  need  not  be,  like  a  pound  or 
ft  ton,  one  of  which  we  can  take  direct  cognizance.  It  is 
requisite  only  that  the  mutual  attraction  which  some  two  oi 
tho  bodies  concerned  exercise  at  a  given  distance,  should  be 
taken  as  one  ;  so  that  the  other  attractions  with  which  the 
problem  deals,  may  be  expressed  in  terms  of  this  one.  Such 
unit  being  assumed,  the  motions  which  the  respective 
massea  will  generate  in  each  other  in  a  given  time,  are 
calculated ;  and  compounding  these  with  the  motions  they 
already  hnvc,  their  places  at  the  end  of  that  time  are  pro. 
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dieted.  Tho  prediction  is  verified  by  observation.  From 
this,  either  of  two  inferences  may  be  drawn.  Assuming 
the  masses  to  be  unchanged,  their  energies,  actual  and  poten* 
tial,  may  be  proved  to  be  undiminished ;  or  assuming  their 
energies  to  be  undiminished,  the  masses  may  be  proved  un- 
changed. But  the  validity  of  one  or  other  inference,  de- 
pends wholly  on  the  truth  of  the  assumption  that  the  unit 
of  force  is  unchanged.  Let  it  be  supposed  that  the  gravi- 
tation of  the  two  bodies  towards  each  other  at  the  given 
distance,  has  varied,  and  the  conclusions  drawn  are  no  longer 
true.  Nor  is  it  only  in  their  concrete  data  that 

the  reasonings  of  terrestrial  and  celestial  physics  assume  the 
Persistence  of  Force.  The  equality  of  action  and  reaction 
is  taken  for  granted  from  beginning  to  end  of  either  argu- 
ment; and  to  assert  that  action  and  reaction  are  equal 
and  opposite,  is  to  assert  that  Force  is  persistent.  The 
allegation  really  amounts  to  this,  that  there  cannot  be 
an  isolated  force  beginning  and  ending  in  nothing;  but 
that  any  force  manifested,  implies  an  equal  antecedent  force 
from  which  it  is  derived,  and  against  which  it  is  a  reaction. 
We  might  indeed  be  certain,  even  in  the  absence  of  any 
such  analysis  as  the  foregoing,  that  there  must  exist  some 
principle  which,  as  being  the  basis  of  science,  oannot  be 
established  by  science.  All  reasoned-out  conclusions  what- 
ever must  rest  on  some  postulate.  As  before  shown  (§  23), 
we  cannot  go  on  merging  derivative  truths  in  those  wider 
and  wider  truths  from  which  they  are  derived,  without 
reaching  at  last  a  widest  truth  which  can  be  merged  in  no 
other,  or  derived  from  no  other.  And  whoever  contem- 
plates the  relation  in  which  it  stands  to  the  truths  of  science 
in  general,  will  see  that  this  truth  transcending  demonstra- 
tion is  the  Persistence  of  Force. 

§  62.  But  now  what  is  the  force  of  which  we  predi- 
cate persistence  ?  It  is  not  the  force  we  are  immediately 
conscious  of  in    our  own  muscular  efforts;   for  this  does 
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not  persist.  As  soon  aa  an  outs  tie  tclicil  liiuL  is  relaxed, 
the  sense  of  tension  disappears.  Tnic,  we  assert  that  in  tlie 
stone  thrown  or  in  the  weight  lifted,  is  exhibited  the  effect 
of  this  nmscnhir  tension;  and  that  tlio  force  which  haa 
ceased  to  bo  present  in  our  consciousness,  exists  elsewhei't'. 
But  it  does  not  exist  elsewhere  under  any  form  cogniznble 
by  us.  lu  §  18  we  saw  thut  though,  on  ruising  an  object 
from  the  gruutid,  wo  are  obliged  to  think  of  its  down- 
ward pull  as  equal  and  opposite  to  our  upward  pull  j  and 
though  it  is  impossible  to  represent  these  as  equal  without 
reproseutiug  them  as  like  in  kind  ;  yet,  sinco  their  likcuoss 
in  kind  would  iniply  in  the  object  a  sensation  of  muscular 
tension,  which  cannot  be  ascribed  to  it,  we  are  compelled  to 
admit  that  force  as  it  exists  out  of  our  consciousness^  is  not 
forco  aa  wo  know  it.  Hence  the  force  of  which  we  assert 
persistence  is  that  Absolute  Force  of  which  wo  are  indefi- 
nitely conscious  as  the  necessary  correlate  of  the  force  we 
know.  By  the  Persistence  of  Force,  wo  really  mean  the 
pfirsiatenco  of  some  Cause  which  transcends  our  know- 
ledge and  conception.  In  asserting  it  we  assert  an  Uncon- 
ditioned Reality,  without  beginning  or  end. 

Thus,  quito  unexpectedly,  we  come  down  once  more  to 
that  ultimate  truth  in  which,  as  we  saw,  Eeligion  and 
Science  coalesce.  On  examining  the  data  underlying  a 
rational  Theory  of  Things,  we  find  them  all  at  last  re- 
Bolvablo  into  that  datum  without  which  consciousness  was 
shown  to  bo  impossible — the  continued  existence  of  an  Un- 
knowable as  the  necessary  correlative  of  the  Knowablc. 

The  solo  truth  which  transcends  experience  by  underlying 
it,  is  thus  the  Persistence  of  Force.  This  being  the  basis 
of  experience,  must  be  the  basis  of  any  scientific  organiza 
tion  of  experiences.  To  this  an  ultimate  analysis  brings 
UB  down ;  and  on  this  a  rational  synthesis  most  build  np. 


CHAPTER  vn. 

THE   PERSISTENCE  OF   RELATIONS  AMONG  FOBOE0. 

§  63.  Tho  first  dcdaction  to  bo  drawn  from  the  ultimate 
Quiversal  truth  that  forco  persists,  is  that  tho  re- 
lations among  forces  persist.  Supposing  a  given  mani- 
festation of  force,  under  a  given  form  and  given  condi- 
tions, be  either  preceded  by  op  succeeded  by  some  other 
manifestation,  it  must,  in  all  cases  where  the  form  and 
conditions  are  the  same,  be  preceded  by  or  succeeded  by 
such  other  manifestation.  Every  antecedent  mode  of  the 
Unknowable  must  have  an  invariable  connexion,  quantitative 
and  qualitative,  with  that  mode  of  the  Unknowable  which 
we  call  its  consequent. 

For  to  say  otherwise  is  to  deny  the  persistence  of  force. 
If  in  any  two  cases  there  is  exact  likeness  not  only  between 
those  most  conspicuous  antecedents  which  we  distinguish 
as  the  causes,  but  also  between  those  accompanying  antece- 
dents which  we  call  the  conditions,  we  cannot  affirm  that 
the  effi)cts  will  differ,  without  affirming  either  that  some 
force  has  come  into  existence  or  that  some  force  has  ceased 
to  exist.  If  the  cooperative  forces  in  the  one  case  are 
equal  to  those  in  the  other,  each  to  each,  in  distribution  and 
amount ;  then  it  is  impossible  to  conceive  the  product  of 
their  joint  action  in  the  one  case  as  unlike  that  in  the  other, 
without  conceiving  one  or  more  of  the  forces  to  have  in- 
creased or  diminished  in  quantity ;  and  this  is  conceiving 
that  force  is  not  persistent. 
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To  impress  the  truth  hcra  ennnciated  under  its  moat 
abstract  form,  some  illustrations  will  bo  desirable. 

§  C4.  Let  two  equal  bullets  be  projected  with  equal 
forces ;  then,  in  equal  times,  equal  distances  must  bo  tru- 
velled  by  them.  Tho  asscrtioD  that  one  of  them  will  describe 
an  assigned  space  sooner  than  the  other,  though  thei* 
initial  momenta,  wore  alike  and  tliey  bavo  been  eqaally 
resisted  (fur  if  they  aro  unequally  resisted  tho  antecedents 
differ)  is  an  assertion  that  equal  quantities  of  force  havo  not 
doue  equal  amounts  of  work;  and  this  cannot  be  thought  with- 
out thinking  that  some  force  has  disappeared  into  nothing  or 
arisen  out  of  nothing.  Assume,  further,  that  during 

its  Hight,  ono  of  them  has  been  drawn  by  the  liJarthaoertain 
number  of  inches  out  of  its  origmal  line  of  movement ;  then 
tho  other,  which  has  moved  tho  same  distance  in  the  same 
time,  must  have  fallen  just  as  far  towards  the  Earth. 
No  other  result  can  bo  imagined  withcut  imagining 
that  oqoal  attractions  acting  for  equal  times,  have  pro- 
duced unequal  effects  >  which  involves  tho  inconceivablo 
proposition  that  somo  action  has  been  created  or  anni- 
hilated. Again,  one  of  tho  bullets  having  pene- 
trated the  target  to  a  certain  depth,  penetration  by 
the  other  bullet  to  a  smaller  depth,  unless  caused  by 
altered  shape  of  tho  bullet  or  greater  local  density  in  tho 
target,  cannot  bo  mentally  represented.  Such  a  modifica- 
tion of  tho  consequents  without  modification  of  the  ante- 
cedents, is  thinkable  only  through  the  impossible  thought 
that  something  has  become  nothing  or  nothing  has  become 
something. 

It  is  thus  not  with  sequences  only,  but  also  with  siraul- 
tanoous  changes  and  permanent  co-cxistenccs.  Given 
charges  of  powder  aliko  in  quantity  and  quality,  fired  from 
barrels  of  tho  same  structure,  and  propelling  bullets  of 
et^ual  weightfl.  sizes,  and  forms,  similarly  rammed  down ; 
And  it  is  a  necessary  inference  that  the  concomitant  actioua 
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wliicli  moke  up  the  explosion,  will  bear  to  one  another  like 
relations  of  quantity  and  quality  in  the  two  cases.  The  pro- 
portions among  the  different  products  of  combustion  will  be 
eqoal.  The  several  amounts  of  force  taken  up  in  giving 
momentum  to  the  bullet,  heat  to  the  gases,  and  sound  on 
their  escape,  will  preserve  the  same  ratios.  The  quantities 
of  light  and  smoke  in  the  one  case  will  be  what  they  are  in 
the  other;  and  the  two  recoils  will  be  alike.  For  no  dif- 
ference of  proportion,  or  no  difference  of  relation,  among  these 
concurrent  phenomena  can  be  imagined  as  arising,  without 
imagining  such  difference  of  proportion  or  relation  as  arising 
uncaused — as  arising  by  the  creation  or  annihilation  of 
force. 

That  which  here  holds  between  two  cases  must  hold 
among  any  number  of  cases;  and  that  which  here  holds 
between  antecedents  and  consequents  that  are  comparatively 
simple,  must  hold  however  involved  the  antecedents  become 
and  however  involved  the  consequents  become. 

§  65,  Thus  what  we  call  uniformity  of  law,  resolvable  as 
we  find  it  into  the  persistence  of  relations  among  forces,  is 
an  immediate  corollary  from  the  persistence  of  force.  The 
general  conclusion  that  there  exist  constant  connexions 
among  phenomena,  ordinarily  regarded  as  an  inductive 
conclusion  only,  is  really  a  conclusion  deducible  from  the 
ultimate  datum  of  consciousness.  Though,  in  saying  this,  we 
seem  to  be  illegitimately  inferring  that  what  is  true  of 
the  ego  is  also  true  of  the  non^ego  ;  yet  here  this  inference  is 
legitimate.  For  that  which  we  thus  predicate  as  holding  in 
common  of  ego  and  non^egOi  is  that  which  they  have  in 
common  as  being  both  existences.  The  assertion  of  an  exist- 
ence beyond  consciousness,  is  itself  an  assertion  that  there  is 
something  beyond  consciousness  which  persists ;  for  persist- 
ence is  nothing  more  than  continued  existence,  and  existence 
cannot  be  thought  of  as  other  than  continued.  And  we 
oonnot  assert  persistence  of  this  something  beyond  conscious^ 
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ness,  witEout  asserting  tbat  tlio  relations  among  its  mam< 
ffstationa  aro  persistent. 

Tliat  unifortiiity  of  law  thus  foDowa  inevitably  fi-om  tho 
persistence  of  force,  wiR  become  more  and  more  cbar  as  we 
advance,  Tho  next  cliapter  will  indirectl/  eapplj  abundant 
illuGtr&tious  of  it> 


CEAPTEB  "VUL 

TEIB   TRAKSTORUATIOM   AND   EQUITALEXCE  OF   PQRCE8. 

^  GG  When,  to  the  unaided  boqscs,  Science  began  to  add 
■upplementary  senses  in  the  sliape  of  measuring  instruments, 
men  began  to  perceive  variouB  phenomena  which  eyes  and 
'ingers  could  not  distinguish.  Of  known  forms  of  force, 
minuter  manifestations  became  appreciable ;  and  forms  of 
force  before  unknown  were  rendered  cognizable  and  measure- 
able.  Wbere  forces  bad  apparently  ended  in  nothing,  and 
had  been  carelessly  supposed  to  have  actually  done  so,  iustm- 
mental  observation  proved  that  effects  had  in  every  instance 
been  produced :  the  forces  reappearing  in  new  shapes. 
TIence  there  has  at  length  arisen  the  inquiry  whether  the 
force  displayed  in  each  surrounding  change,  docs  not  in  the 
act  of  expenditure  undergo  metamorphosis  into  an  equivalent 
amount  of  some  other  force  or  forces.  And  to  this  inquiry 
experiment  is  giving  an  affirmative  answer,  which  becomes 
doily  more  decisive.  Moyer,  Jonle,  Grovo  and  Helmholtz 
are  more  than  any  others  to  be  credited  with  the  clear  enunci- 
ation of  this  doctrine.  Lot  us  glance  at  the  evidence  on 
which  it  rests. 

Motion,  wherevBT  we  can  directly  trace  its  genesis,  we  find 
to  pre-exist  as  some  other  mode  of  force.  Our  own  volun- 
tary acts  have  always  certain  scnsutions  of  raus("Jor 
tension  as  their  antecedents.  When,  as  in  letting  full  a  re- 
laxed limb,  we  are  conscious  of  a  bodily  movement  requiring 
BO  effort,  the  explanation  is  that  the  effort  was  exerted  in 
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liT  different  circiimstancfw,  lie^it,  cU't^triiity,  ma{ 
lit.     From  the  warming  of  tlio  hands  liy   rulibni 
1  liuT,  up  to  the  ignition  of  a  niitway-bruko  by 
nioD — from  the  lighting  of  detonating  powder  by 
□,  up  to  the  setting  on  fire  a  block  of  wood  by  a  fei 
m  a  st«am-hammer ;  we  have  abundant  instances  in 
it  arise*  as  Motion  ceases.     It  is  uniformly  found,  t 
it  yuiicrated  is  greiit  in  proportion  as  the  Motion 
?at  ;  and  tliut  to  diminish  the  tirrest  of  motion, 
nirtliiiig  the  friction,  is  to  diinijileh  the  quantity  < 
)lvod.     The  production  of  electricity  by  Motion  it 
fed  equally  iu  the  boy's  experiment  with  rubbed  s( 
X,  in  the  common  electrical  machine,  and  in  the  apf 
exciting  electricity  by  the  escape  of  steam.    Wh 
•ro  is  friction  between  heterogeneous  bodies,  electrict 
■biiiuv  i*  ont  (if  thf  coiisoi^nences.     Magnetism  may 
m  Motion  either  immediately,  as  through  percusai 
1,  or  mediately  as  through  electric  currents  prev 
icrated  by  Motion.    And  similarly,  Motion  may 
it ;  either  dii«ctly,  as  iu  the  minute  incandescent 
its   struck  off  by  violent    collisions,  or  indirect] 
)\i{^h  the  electric  spark.     "  lAstly,  Motion  may  be 
■oduced  by  the  forces  which  have  emanated  fmm  "^f 
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oiassGS  to  each  other,  but  as  occiirring  among  the  units  of 
which  such  sensible  masses  consist.  If  we  cease  to  think  of 
Heat  as  that  particular  sensation  given  to  us  by  bodies  in 
certain  conditions,  and  consider  the  phenomena  otherwise 
presented  by  these  bodies,  we  find  that  motion,  either  in 
them  or  in  surrounding  bodies,  or  in  both,  is  all  that 
we  have  evidence  of.  With  one  or  two  exceptions  which  are 
obstacles  to  every  theory  of  Heat,  heated  bodies  expand ;  and 
expansion  can  be  interpreted  only  as  a  movement  of  the  onits 
of  a  mass  in  relation  to  each  other.  That  so-called  radia- 
tion  through  which  anything  of  higher  temperature  than 
things  around  it,  communicates  Heat  to  them,  is  clearly  a 
species  of  motion.  Moreover,  the  evidence  afibrded  by  the 
thermometer  that  Heat  thus  diffiises  itself,  is  simply  a  move- 
ment caused  in  the  mercurial  column.  And  that  the  molecular 
motion  which  we  call  Heat,  may  be  transformed  into  visible 
motion,  familiar  proof  is  given  by  the  steam-engine;  in 
which  **  the  piston  and  all  its  concomitant  masses  of  matter 
xre  moved  by  the  molecular  dilatation  of  the .  vapour  of 
water."  Where  Heat  is  absorbed  without  apparent 

result,  modem  inquiries  show  that  decided  though  unob- 
trusive changes  are  produced :  as  on  glass,  the  molecular 
state  of  which  is  so  far  changed  by  heat,  that  a  polarized  ray 
of  light  passing  through  it  becomes  visible,  which  it  does  not 
do  when  the  glass  is  cold ;  or  as  on  polished  metallic  surfaces, 
which  are  so  far  changed  in  structure  by  thermal  radiations 
from  objects  very  close  to  them,  as  to  retain  permanent  im- 
pressions of  such  objects.  The  transformation  of  Heat  into 
electricity,  occurs  when  dissimilar  metals  touching  each  other 
are  heated  at  the  point  of  contact :  electric  currents  being  so 
induced.  Solid,  incombustible  matter  introduced  into  heated 
gas,  as  lime  into  the  oxy-hydrogcn  flame,  becomes  incande- 
scent ;  and  so  exhibits  the  conversion  of  Heat  into  light. 
The  production  of  magnetism  by  Heat,  if  it  cannot  be  proved 
to  take  place  directly,  may  be  proved  to  take  place  indirectly 
through  the  medium  of  electricity.     And  through  the  same 
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medium  may  be  cstablisbod  the  con'elation  of  Heat  stid 
chemical  affinity — a  correlation  which  is  indeed  implied  by 
the  marked  infiiionco  that  Heat  exerciaea  on  chemical  cwm- 
position  and  decomposition. 

The  transform Qtiona  of  Electricity  into  other  modes  of 
force,  are  still  more  clearly  demonstrable.  Produced  by  the 
motion  of  hcterogcneoua  bodies  in  contact,  Electricity,  throngh 
attructiona  and  r^'p^lls^on8,  will  immediately  reproduce  motion 
in  neighbouring  bodies.  Nowa  currentof  Electricity  gener- 
ates mugnotijjin  in  a  bar  of  soft  iron ;  and  now  the  rotation 
of  ft  permanent  magnet  generates  currenta  of  Electricity. 
Here  we  have  a  battery  in  which  from  the  play  of  chemical 
iffinitiea  an  electric  current  results  ;  and  there,  in  tho 
adjacent  cell,  we  have  an  electric  current  effecting  chemical 
decomposition.  In  the  conducting  wire  we  witness  the 
transformation  of  Electricity  into  heat;  white  in  electric 
oparks  and  iu  the  voltaic  arc  we  see  light  produced.  Atomic 
arrangement,  too,  is  changed  by  Electricity  :  as  instance 
the  transfer  of  matter  from  pole  to  pole  of  u  battery  ;  the 
fractures  caused  by  the  disruptive  discharge ;  the  formation 
of  crystals  under  tho  influence  of  electric  currents.  And 
whether,  conversely.  Electricity  be  or  bo  not  directly  gener- 
ated by  re- arrangement  of  tho  atoms  of  mutter,  it  is  at  any 
rate  indirectly  so  generated  throngh  the  intermediation  of 
magnetism. 

How  from  Magnetism  the  other  physical  forces  result, 
must  be  next  briefly  noted — briefly,  because  in  each  succes- 
Bive  cose  the  illustrations  become  in  great  part  tho  obverse 
forms  of  those  before  given.  That  Magnetism  produces 
motion  is  the  ordinary  evidence  we  have  of  its  existence.  In 
the  magneto-electric  machine  we  Bee  a  rotating  magnet 
evolving  electricity.  And  the  electricity  so  evolved  may 
immediately  after  exhibit  itself  as  heat,  light,  or  chemical 
afiSnity.  Faraday's  discovery  of  the  effect  of  Wagnefiem  on 
polarized  light,  as  well  as  the  discovery  that  change  of  mag- 
netic state  is  accompanied  by  beat  point  to  further  like  cou- 
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nezioiia.  Lastly,  yarious  experiments  show  that  the  mag* 
netixation  of  a  body  alters  its  internal  structure ;  and  that 
conyerselyy  the  alteration  of  its  internal  structure,  as  by 
mechanical  strain,  alters  its  magnetic  condition. 

Improbable  as  it  seemed,  it  is  now  proved  that  from  light 
also  may  proceed  the  like  variety  of  agencies.  The  solar  rays 
change  the  atomic  arrangements  of  particular  crystals. 
Certain  mixed  gases,  which  do  not  otherwise  combine,  com- 
bine in  the  sunshine.  In  some  compounds  Light  pro* 
duces  decomposition.  Since  the  inquiries  of  photographers 
have  drawn  attention  to  the  subject,  it  has  been  shown  that 
"a  vast  number  of  substances,  both  elementary  and  com- 
pound, are  notably  affected  by  this  agent,  even  those  ap- 
parently the  most  unalterable  in  character,  such  as  metals." 
And  when  a  daguerreotype  plate  is  connected  with  a  proper 
apparatus  "  we  get  chemical  action  on  the  plate,  electricity 
circulating  through  the  wires,  magnetism  in  the  coil,  heat  in 
the  helix,  and  motion  in  the  needles." 

The  genesis  of  all  other  modes  of  force  from  Chemical 
Action,  scarcely  needs  pointing  out.  The  ordinary  accom- 
paniment of  chemical  combination  is  heat;  and  when  the 
affinities  are  intense,  light  also  is,  imder  fit  conditions,  pro- 
duced. Chemical  changes  involving  alteration  of  bulk,  cause 
motion,  both  in  the  combining  elements  and  in  adjacent 
masses  of  matter :  witness  the  propulsion  of  a  bullet  by  the 
explosion  of  gun-powder.  In  the  galvanic  battery  we  see 
electricity  resulting  from  chemical  composition  and  decom- 
position. While  through  the  medium  of  this  electricity. 
Chemical  Action  produces  magnetism. 

These  facts,  the  larger  part  of  which  are  culled  from  Mr. 
Grove's  work  on  "  The  Correlation  of  Physical  Forces,"  show 
us  that  each  force  is  transformable,  directly  or  indirectly, 
into  the  others.  In  every  change  Force  undergoes  meta« 
morphosis ;  and  from  the  new  form  or  forms  it  assumes,  may 
subsequently  result  either  the  previous  one  or  any  of  the 
reit»  in  endless  variety   of  order  and  combination.    It  ui 
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further  licocniin^  manifest  that  the  pbyeical  forces  stand  not 
simply  ill  qualitative  correlations  with  eaeh  other,  but  also  in 
quantitative  corrulations.  Besides  proving  that  one  mode  of 
force  may  be  tranaformed  into  another  mode,  experiinonta 
illustrate  tlie  truth  that  from  a  definite  amount  of  one,  defi- 
nite amounts  of  others  always  arise.  Ordinarily  it  is  in- 
deed difficult  to  show  this;  since  it  mostly  happens  that  ihe 
transformation  of  any  force  is  not  into  some  one  of  the  n-st 
but  into  several  of  them :  the  proportions  being-  deteriniui.-d 
by  the  ever-varying  conditions.  But  in  certain  cases,  posi- 
tive resiiKs  have  been  reached.  Sir.  Joule  has  ascertained 
lliat  the  full  of  772  lbs.  through  one  foot,  will  raise  the 
temperature  of  a  pound  of  water  one  degree  of  Fahrenheit. 
The  investigations  of  Dulong,  Petit  and  Neumann,  have 
proved  a  relation  in  amount  between  the  affinities  of  combin- 
ing bodies  and  the  heat  evolved  during  their  combination.  He- 
tween  chemical  action  and  voltaic  electricitv.  a  quantitati\'e 
connexion  has  also  been  established :  Faraday's  experiments 
implying  that  a  specific  measure  of  eh'clricity  is  disengaged 
by  a  given  measure  of  chemical  action.  The  well-determined 
relations  between  the  quantities  of  heat  generated  and  water 
turned  into  steam,  or  still  better  the  known  expansion  pro- 
duced in  steam  by  each  additional  degree  of  heat,  may  be 
cited  in  further  evidence,  AVhence  it  is  no  longer  doubted 
that  among  the  several  forms  which  force  assumes,  the 
qiuintitative  relations  are  fixed.  The  conclusion  tacitly 
agreed  on  by  physicists,  is,  not  only  that  the  phviiical  forces 
undergo  metamorphoses,  but  that  a  certain  amount  of  each  is 
the  constant  equivalent  of  certain  amounts  of  the  others. 

5  07.  Every  where  thronf,'hout  (be  Cosmos  this  tmth  must 
.jiv.irinbly  hold.  Every  successive  change,  or  group  of 
changes,  going  on  in  it,  must  bo  due  to  forces  affiliable  on 
the  like  or  unlike  forces  previously  existing ;  w^hUo  from  tho 
forces  exhibited  in  such  change  or  changes  must  bo  denvoj 
others  moro  or  less  transformed.     And  besides  rccoirnizing 
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ibis  necessary  linking  of  the  forces  at  any  time  manifested, 
with  those  preceding  and  succeeding  thcm^  we  must 
recognize  the  amounts  of  these  forces  as  determinate— as 
necessarily  producing  such  and  such  quantities  of  results^ 
and  as  necessarily  limited  to  those  quantities. 

That  unification  of  knowledge  which  is  the  business  of 
Philosophy,  is  but  little  furthered  by  the  establishment  of 
this  truth  under  its  general  form.  We  must  trace  it  out 
under  its  leading  special  forms.  Changes,  and  the  accom- 
panying transformations  of  forces,  are  everywhere  in  pro- 
gress, from  the  movements  of  stars  to  the  currents  of  our 
thoughts;  and  to  comprehend,  in  any  adequate  way,  the 
meaning  of  the  great  fact  that  forces,  unceasingly  metamor- 
phosed, are  nowhere  increased  or  decreased,  it  is  requisite 
for  us  to  contemplate  the  various  orders  of  changes  going  on 
around,  for  the  purpose  of  ascertaining  whence  arise  the 
forces  they  imply  and  what  becomes  of  these  forces.  Of 
course  if  answerable  at  all,  these  questions  can  be  answered 
only  in  the  rudest  way.  We  cannot  hope  to  establish 
equivalence  among  the  successive  manifestations  of  force. 
The  most  we  can  hope  is  to  establish  a  qualitative  correla- 
tion that  is  indefinitely  quantitative — quantitative  to  the 
extent  of  involving  something  like  a  due  proportion  between 
causes  and  effects. 

Let  us,  with  the  view  of  trying  to  do  this,  consider  in 
succession  the  several  classes  of  phenomena  which  the  several 
concrete  sciences  deal  with. 

§  68.  The  antecedents  of  those  forces  which  our  Solar 
System  displays,  belong  to  a  past  of  which  we  can  never  have 
anything  but  inferential  knowledge ;  and  at  present  we  cannot 
be  said  to  have  even  this.  Numerous  and  strong  as  are  the 
reasons  for  believing  the  Nebular  Hypothesis,  we  cannot  yet 
regard  it  as  more  than  an  hypothesis.  If,  however,  we 
assume  that  the  matter  composing  the  Solar  System  once 
existed  in  a  diffused  state^  we  have,  in  the  gravitation  of  itf9 
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parts,  a  force  n<Icqaate  to  produce  the  motions  now  going 
on. 

Slassea  of  precipitated  nebulous  matter,  moring  towarda 
their  common  ceutre  of  gravity  tbrongh  the  reBiating  mediam 
from  wliich  tliey  wero  precipitated,  will  inevitably  canso  a 
genoral  rotation,  increasing  in  rapidity  aa  the  concentration 
progressoa.  So  far  as  the  evidence  carries  us,  wo  percDivo 
Sumo  quantitative  relation  between  the  motions  so  generated 
and  the  gravitative  forces  expencted  in  generating  them. 
The  planets  formed  from  that  matter  which  has  travcllod  the 
shortest  distance  towards  tho  common  centre  of  gravity, 
have  the  smallest  velocities.  Doubtless  this  is  explicable  on 
tho  tclcological  hypothesis ;  sinco  it  ia  a  condition  to  equi- 
librium. But  without  insisting  that  this  is  beside  the  ques- 
tion, it  will  suffice  to  point  out  that  the  like  cannot  be  said 
of  tho  planetary  rotations.  No  such  final  canso  can  bo 
assigned  for  tho  rapid  axial  movement  of  Jnpitcrnnd  Saturn, 
or  the  slow  axial  movement  of  Jlercury.  If,  however,  in 
pursuance  of  tho  doctrine  of  transformation,  we  look  for  the 
antecedents  of  these  gyrations  which  all  planets  exhibit,  tho 
nebular  hypothesis  furnishes  us  with  antecedents  which  bear 
manifest  quantitative  relations  to  tho  motions  displayed. 
For  tho  planets  that  turn  on  their  axes  wilh  extreme 
rapidity,  aro  those  having  great  masses  and  largo  orbits— 
thoso,  that  is,  of  which  the  once  diffused  elements  moved  to 
their  centres  of  gravity  through  immense  spaces,  and  so 
acquired  liigli  velocities.  While,  conversely,  tho  planets 
which  rotate  with  the  smallest  velocities,  are  those  lormcd 
out  of  the  smallest  nebulous  rings — a  relation  still  better 
shown  by  satcllilcs. 

"  But  what,"  it  may  bo  asked,  "  Las  in  such  caso  become 
of  all  that  motion  which  brought  about  tlio  aggregation  oi 
this  diffused  matter  into  solid  bodies  ?  "  The  answer  is  that 
it  has  been  radiated  in  tho  form  of  heat  and  light;  and  this 
answer  the  evidence,  so  far  as  it  goes,  confirms.  Geologists 
cuudiido  that  the  heat  of  the  Earth's  still  molten  nucleus  ia 
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bd^  a  remnant  of  the  heat  whicli  once  made  molten  the 
entire  Earth.  The  mountainous  surfaces  of  the  Moon  and 
of  Venus  (which  alone  are  near  enough  to  be  scrutinized), 
indicating,  as  they  do,  crusts  that  have,  like  our  own,  been 
corrugated  by  contraction,  imply  that  these  bodies  too  have 
undergone  refrigeration.  Lastly,  we  have  in  the  Sun  a  still- 
continued  production  of  this  heat  and  light,  which  must 
result  from  the  arrest  of  diffused  matter  moving  towards  a 
common  centre  of  gravity.  Here  also,  as  before,  a 

quantitative  relation  is  traceable.  Among  the  bodies  which 
make  up  the  Solar  System,  those  containing  comparatively 
small  amounts  of  matter  whose  centripetal  motion  has  been 
destroyed,  have  already  lost  nearly  all  the  produced  heat :  a 
result  which  thoir  relatively  larger  surfaces  have  facilitated. 
But  the  Sun,  a  thousand  times  as  great  in  mass  as  the 
largest  planet,  and  having  therefore  to  give  oflf  an  enormously 
greater  quantity  of  heat  and  Lght  due  to  arrest  of  moving 
matter,  is  still  radiating  with  great  intensity. 

§  65.  If  we  inquire  the  origin  of  those  forces  which  have 
wrought  the  surface  of  our  planet  into  its  present  shape,  we 
find  them  traceable  to  the  primordial  source  just  assigned. 
Assuming  the  solar  system  to  have  arisen  as  above  supposed, 
then  geologic  changes  are  either  direct  or  indirect  results 
of  the  unexpended  heat  caused  by  nebular  condensation. 
These  changes  are  commonly  divided  into  igneous  and 
aqueous — ^heads  under  which  we  may  most  conveniently 
consider  them. 

All  those  periodic  disturbances  which  we  call  earthquakes, 
oil  those  elevations  and  subsidences  which  they  severally 
produce,  all  those  accumulated  eflfects  of  many  such  eleva- 
tions and  subsidences  exhibited  in  ocean-basins,  islands,  con- 
tinents, table-lands,  mountain-chains,  and  all  those  forma- 
tions which  are  distinguished  as  volcanic,  geologists  now 
regard  as  modifications  of  the  Earth's  cnist  produced  by  the 
fttill-molten  matter  occupying  its  interior.     However  unten* 
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able  may  bo  the  details  of  51.  Elie  £e  Beaumont's  theory, 
there  is  good  n^uson  to  accept  the  general  proposition  that 
the  disruptions  und  variations  of  level  which  lake  place  at 
intervals  on  tho  lerreetrial  surface,  are  due  to  the  progrcBsive 
collapse  of  tho  Earth's  solid  envelope  upon  its  cooling  and 
contracting  nucleus.  Even  supposing  that  volcanic  erup- 
lious,  extrusions  of  igneous  rock,  and  upheaved  mountain- 
chaius,  could  be  otherwise  satisfactorily  accounted  for,  which 
they  cannot ;  it  would  be  impoasible  otherwise  to  account  for 
those  wide-spread  elevations  and  depressions  whence  conti- 
Tieiits  and  oceans  result.  Tha  conclusion  to  be  drawn  is, 
then,  that  the  forces  displayed  in  these  so-called  Igneous 
changes,  are  derived  positively  or  negatively  from  the  unex- 
pended heat  of  the  Earth's  interior.  Such  phenomena  aa  (ho 
fusion  or  agglutination  of  aedimentary  deposits,  the  warming 
of  springs,  the  sublimation  of  metals  into  the  fissures  where 
we  find  them  as  ores,  may  be  regarded  aa  positive  results  of 
this  residuary  heat ;  while  fractures  of  strata  and  alterations 
of  level  are  its  negative  results,  since  they  ensue  on  its  escape. 
The  original  cause  of  all  these  effects  is  still,  however,  as  it 
has  been  from  the  first,  the  gravitating  movement  of  the 
Earth's  matter  towards  tho  Earth's  centre;  seeing  that  to 
this  is  duo  both  the  internal  heat  itself  and  the  collapse 
which  takes  place  aa  it  is  radiated  into  space. 

When  we  inquire  under  what  forms  previously  existed  tho 
force  which  works  out  the  geological  chan;j;es  classed  as 
aqueous,  tho  answer  is  less  obvious.  Tho  cffeuta  of  rain,  of 
rivers,  of  winds,  of  waves,  of  marine  currents,  do  not  mani- 
festly proceed  J'rom  one  general  source.  Analysis,  neverthe- 
less, proves  to  us  that  they  have  a  common  genesis.  If  we 
ask, — Whence  comes  the  jjower  of  the  river-current,  bearing 
sediment  down  to  the'aea  ?  the  reply  is, — The  gravitation  of 
water  throughout  the  tract  which  this  river  drains.  If  wo 
tisk. — How  came  tho  water  to  bo  dispersed  over  tliis  tract  P  tho 
reply  is, — It  fell  in  tho  sluqje  of  rain.  If  we  ask,— How  came 
tho  rain  to  bo  in  that  position  whence  it  fell  p     the  reply  is, 
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^The  vapour  from  whicli  it  was  condensed  was  drifted  there 
by  the  winds.  If  we  ask, — How  came  this  vapour  to  be  at 
that  elevation  P  the  reply  is, — It  was  raised  by  evaporation. 
And  if  we  ask, — What  force  thus  raised  it  ?  the  reply  is, — 
The  sun's  heat.  Just  that  amount  of  gravitative  force  which 
the  sun's  heat  overcame  in  raising  the  atoms  of  water,  is 
given  out  again  in  the  fall  of  those  atoms  to  the  same  levcL 
Hence  the  denudations  effected  by  rain  and  rivers,  during 
the  descent  of  this  condensed  vapour  to  the  level  of  the  sea, 
are  indirectly  due  to  the  sun's  heat.  Similarly  with  the 
winds  that  transport  the  vapours  hither  and  thither.  Con- 
sequent as  atmospheric  currents  are  on  differences  of  tempera- 
tare  (either  general,  as  between  the  equatorial  and  polar 
regions,  or  special  as  between  tracts  of  the  Earth's  surface  oi 
unlike  physical  characters)  all  such  currents  are  due  to  that 
source  from  which  the  varying  quantities  of  heat  proceed. 
And  if  the  winds  thus  originate,  so  too  do  the  waves  raised 
by  them  on  the  sea's  surface.  Whence  it  follows  that  what- 
ever changes  waves  produce — the  wearing  away  of  shores, 
the  breaking  down  of  rocks  into  shingle,  sand,  and  mud — 
are  also  traceable  to  the  solar  rays  as  their  primary  cause. 
The  same  may  be  said  of  ocean-currents.  Generated  as  the 
larger  ones  are  by  the  excess  of  heat  which  the  ocean  in 
tropical  climates  continually  acquires  from  the  Sun;  and 
generated  as  the  smaller  ones  are  by  minor  local  differences 
in  the  quantities  of  solar  heat  absorbed ;  it  follows  that  the 
distribution  of  sediment  and  other  geological  processes  which 
these  marine  currents  effect,  are  affiliable  upon  the  force 
which  the  sun  radiates.  The  only  aqueous  agency  otherwise 
originating  is  that  of  the  tides — an  agency  which,  equally  with 
the  others,  is  traceable  to  unexpended  astronomical  motion. 
But  making  allowance  for  the  changes  which  this  works,  we 
reach  the  conclusion  that  the  slow  wearing  down  of  conti- 
nents and  gradual  filling  up  of  seas,  by  rain,  rivers,  winds, 
waves,  and  ocean- streams,  are  the  indirect  effects  of  solar 
liaat^ 
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Thus  the  inference  forced  on  119  by  tho  doctrine  of  tmna. 
formation,  that  tho  forces  which  havo  moulded  and  ro- 
monldod  the  E;irth's  crust  must  have  pro-Ciistod  under  some 
other  shape,  presents  no  difficulty  if  nebular  genesis  be 
grautodj  since  this  pre-Bnppoaes  certain  forces  that  are  both 
adequate  to  the  rcaultSj  and  cannot  be  expended  without  pro- 
ducing the  results.  We  see  that  while  the  geological  changey 
classed  as  igneous,  arise  from  the  a  till -progressing  motion  of 
the  Earth's  substance  to  its  centre  of  gravity;  the  antagonistic 
changes  classed  as  aqncous,  arise  from  the  still-progrcBsing 
motion  of  the  Sun's  subatance  towards  its  centra  of  gravity — 
a  motion  whii^h,  transformed  into  heat  and  radiated  to  us,  ia 
here  re- transformed,  directly  into  motions  of  the  gaseous  and 
liquid  matters  on  the  Earth's  surface,  and  indirectly  iuto 
motions  of  the  solid  matters. 

8  70.  That  the  forces  exhibited  in  vital  actions,  vegetal 
and  animal,  are  similarly  derived,  is  so  obvious  a  deduction 
IVyia  the  facta  of  organic  chemistry,  that  it  will  meet  with 
rcaily  acceptance  from  readers  acquainted  with  these  facts. 
Let  us  note  first  the  physiological  generalizations ;  and  then 
the  generalizations  which  they  necessitate. 

I'lant-life  is  all  directly  or  indirectly  dependent  on  the 
heat  and  light  of  the  sun — directly  dependent  in  the  im- 
mense majority  of  plants,  and  indirectly  dependent  in  plants 
which,  as  tho  fungi,  flourish  in  tho  dark :  since  these,  growing 
BS  they  do  at  the  expense  of  decaying  organic  matter,  medi- 
ately draw  their  forces  from  the  same  origiual  source.  Each 
plant  owes  the  carbon  and  hydrogen  of  which  it  mainly  con- 
sists, to  the  carbonic  acid  and  water  contained  in  the  surround- 
ing air  and  earth.  The  carbonic  acid  and  water  must,  how- 
ever, bo  decomposed  before  their  carbon  and  hydrogen  can 
be  assimilated.  To  overcome  the  powerful  affinities  which 
nold  their  elements  together,  requires  the  expenditure  of 
force;  and  this  force  is  supplied  by  the  Sun.  In  what 
manner  the  decomposition  ia  effected  we  do  not  know.     Bat 
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wc  know  that  when,  under  fit  conditions,  plants  are  exposed 
to  the  Sun's  rays,  they  give  off  oxygen  and  accumulate  carbon 
and  hydrogen.  In  darkness  this  process  ceases.  It  ceases 
too  when  the  quantities  of  light  and  heat  received  are  greatly 
reduced,  as  in  winter.  Conversely,  it  is  active  when  the  light 
and  heat  are  great,  as  in  summer.  And  the  like  relation  is 
Bsen  in  the  fact  that  while  plant-life  is  luxuriant  in  the 
tropicSy  it  diminishes  in  temperato  regions,  and  disappears  as 
we  approach  the.  poles.  Thus  the  irresistible  inference  is, 
that  the  forces  by  which  plants  abstract  the  materials  of  their 
tissues  from  surrounding  inorganic  compounds — the  forces  by 
which  they  grow  and  carry  on  their  functions,  are  forces  that 
previously  existed  as  solar  radiations. 

That  animal  life  is  immediately  or  mediately  dependent  on 
vegetal  life  is  a  familiar  truth ;  and  that,  in  the  main,  the 
processes  of  animal  life  are  opposite  to  those  of  vegetal  life  is  a 
truth  long  current  among  men  of  science.  Chemically  con- 
sidered, vegetal  life  is  chiefly  a  process  of  de-oxidation,  and 
animal  life  chiefly  a  process  of  oxidation :  chiefly,  we  must 
say,  because  in  so  far  as  plants  are  expenders  of  force  for  the 
purposes  of  organization,  they  are  oxidizers  (as  is  shown  by 
the  exhalation  of  carbonic  acid  during  the  night) ;  and  ani- 
malsy  in  some  of  their  minor  processes,  are  probably  de-oxi- 
dizers.  But  with  this  qualification,  the  general  truth  is 
that  while  the  plant,  decomposing  carbonic  acid  and  water 
and  liberating  oxygen,  builds  up  the  detained  carbon  and 
hydrogen  (along  with  a  little  nitrogen  and  small  quanti- 
ties of  other  elements  elsewhere  obtained)  into  branches, 
leaves,  and  seeds;  the  animal,  consuming  these  branches, 
leaves,  and  seeds,  and  absorbing  oxygen,  recomposes  car- 
bonic acid  and  water,  together  with  certain  nitrogenous 
compounds  in  minor  amounts.  And  while  the  decom- 
position effected  by  the  plant,  is  at  the  expense  of  cer- 
tain forces  emanating  from  the  sun,  which  are  employed 
in  overcoming  the  affinities  of  carbon  and  hydrogen  for  the 
oxygen  united  with  them ;  the  re- composition  effected  by  the 
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Animal,  is  at  tlic  profit  of  thcBQ  forces,  which  arc  liberated 
during  the  combiiiution  of  such  elemciilB.  Thus  the  move- 
ments, internul  and  external,  of  the  animal,  are  rcapjwar- 
ances  in  new  forms  of  a  power  absorbed  by  the  plant  under 
the  shape  of  light  and  heat.  Just  as,  in  the  manner 
above  esplainod,  the  eolar  forces  expended  iii  raising  vapour 
from  tlio  sea's  surface,  are  given  out  again  in  the  full  of  rnin 
and  rivers  to  the  same  level,  and  in  the  accompanjing  trans- 
fer of  solid  matters  ;  bo,  the  solar  forces  that  in  the  plant 
raised  certain  chemical  elemonta  to  a  condition  of  unstable 
equilibrium,  are  given  out  again  in  the  actions  of  the  animal 
during  tlic  full  of  these  elements  to  a  condition  of  stable 

Besides  thus  Iracing  a  qimlilative  rorrcliition  Iwtween  tht-so 
two  great  orders  of  organic  activity,  as  well  as  between  both 
of  them  and  inorganic  agencies,  we  may  rudely  trace  a 
quantitative  correlation.  Where  vegetal  life  is  abundant,  we 
usually  find  abundant  animal  life ;  and  as  wc  advance  from 
torrid  to  temperate  and  frigid  climates,  the  two  decrease  to- 
gether. Speaking  generally,  the  animals  of  caeh  class  reach 
a  larger  size  in  regions  where  vegetation  is  abundant,  than 
in  those  where  it  is  sparse.  And  further,  there  is  a  tolerably 
apparent  connexion  between  the  quantity  of  energy  which 
each  species  of  animal  expends,  and  tho  quantity  of  force 
which  the  nutriment  it  absorbs  gives  out  during  oxidation. 

Certain  phenomena  of  development  in  both  plants  and 
animals,  illustrate  still  more  directly  tho  idtinmte  truth 
enunciated.  Pursuing  the  suggestion  made  by  Mr.  Grove, 
in  the  first  edition  of  his  work  on  the  "  Correlation  of  the 
Physical  Forces,"  that  a  connexion  probably  exists  between 
the  forces  classed  as  vital  and  tlioso  chissed  as  physical. 
Dr.  Carpenter  has  pointed  out  that  such  a  connexion  is 
clearly  exhibited  during  incubation.  The  transformation  of 
the  unori^anized  contents  of  an  egg  into  the  organized  chick, 
isaltogeth^r  i  question  of  heat :  withhold  heat und  the  process 
does  not  commence  ;  supply  heat  and  it  goes  on  while  ibf 
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lemporature  is  maintained,  but  ceases  when  the  egg  is  allowed 
to  cool.  The  developmental  changes  can  be  completed  only 
oy  keeping  the  temperature  with  tolerable  constancy  at  a 
definite  height  for  a  definite  time ;  that  is — only  by  supply- 
ing a  definite  quantity  of  heat.  In  the  metamorphoses  of 
insects  we  may  discern  parallel  facts.  Experiments  show 
rrot  only  that  the  hatching  of  their  eggs  is  determined  by 
temperature,  but  also  that  the  evolution  of  the  pupa  into  the 
imago  is  similarly  determined ;  and  may  bo  immensely  ac- 
celerated or  retarded  according  as  heat  is  artificially  supplied 
or  withheld.  It  will  suffice  just  to  add  that  the  germination  of 
plants  presents  like  relations  of  cause  and  effect — relations  so 
similar  that  detail  is  superfluous. 

Thus  then  the  various  changes  exhibited  to  us  by  tho 
organic  creation,  whether  considered  as  a  whole,  or  in  its  two 
great  divisions,  or  in  its  individual  members,  conform,  so  far 
as  we  can  ascertain^  to  the  general  principle.  Where,  as  in 
the  transformation  of  an  egg  into  a  chick,  we  can  investigate 
the  phenomena  apart  from  all  complications,  we  find  that  the 
force  manifested  in  the  process  of  organisation,  involves 
expenditure  of  a  pre-existing  force.  Where  it  is  not,  as 
in  the  egg  or  the  chrysalis,  merely  tho  change  of  a  fixed 
quantity  of  matter  into  a  new  shape,  but  where,  as  in  the 
growing  plant  or  animal,  we  have  an  incorporation  of  matter 
existing  outside,  there  is  still  a  pre-existing  external  force 
at  the  cost  of  which  this  incorporation  is  effected.  And 
where,  as  in  the  higher  division  of  organisms,  there  re- 
main over  and  above  the  forces  expended  in  organization, 
certain  surplus  forces  expended  in  movement,  these  too  are 
indirectly  derived  from  this  same  pre-existing  external  force. 

§  71.  Even  after  all  that  has  been  said  in  the  foregoing* 
part  of  this  work,  many  will  be  alarmed  by  the  assertion, 
that  the  forces  which  we  distinguish  as  mental,  come  within 
the  same  generalization.      Yet  there  is  no  alternative  but  to 
make  fliis  assertion  :  the  facts  wliich  justify,  or  rolher  wliiol; 
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tieceesilate  it,  being  abunduiit  and  coiiepicuoua.     Tkey  ikll 
into  the  following  groups. 

All  itnpressiona  from  moment  to  moment  made  ou  our 
orguns  of  sense,  stand  in  direct  correlution  witt  physical 
furcea  existing  oxternaUy.  The  modes  of  conaciousnGSS  called 
prcsaurc,  motion,  Bound,  light,  heat,  are  effects  produced  in 
UB  bj'  agencies  which,  as  otherwise  expended,  crush  or  fracturi' 
pieces  of  matter,  generate  vibrations  in  surrounding  objects, 
cause  chemicul  combinations,  and  reduce  substances  from  u 
solid  to  a  liquid  form.  Ilence  if  wo  regard  the  changes  of 
relative  position,  of  aggregation,  or  of  chemical  state,  thus 
arising,  as  being  transformed  manifestations  of  the  agencies 
I'l-iitii  which  llii'v  arise  ;  so  must  we  regard  the  sensations 
whii'h  such  agojicios  produce  in  us,  as  now  forms  of  the  forces 
producing  them.  Any  hesitation  to  admit  that,  be- 

tween the  physical  forces  and  the  sensations  there  exists  a 
correlation  like  that  between  the  physical  forces  thomBolves, 
must  disappear  on  remembering  how  the  one  correlation,  like 
the  other,  is  not  qualitative  only  but  quantitative.  Masses 
of  matter  which,  by  scales  or  dynamometer,  are  shown  to 
differ  greatly  in  weight,  differ  its  greatly  in  the  feelings  of 
pressure  they  produce  on  our  bodies.  In  arresting  moving 
objects,  the  strains  we  arc  conscious  of  are  proportionate  to 
the  momenta  of  such  objects  as  otherwise  measured.  Under 
like  conditions  the  impressions  of  sounds  given  to  us  by 
vibrating  strings,  liolls,  or  columns  of  air,  are  found  to  vary 
in  strength  with  the  amount  of  force  applied.  Fluids  or 
p'tllds  proved  to  be  markedly  contrasted  in  temperature  by 
I  lie  different  degrees  of  expansion  they  prodnce  in  the 
mercurial  column,  produce  in  us  correspondingly  different 
ilegrces  of  the  sensation  of  heat.  And  similarly  unlike  in- 
,  ti'nsitios  in  our  impressions  of  light,  answer  to  unlike  effi>cts 
as  measured  by  photometers. 

Besides  the  correlation  and  equivalence  between  external 
physical  forces,  and  the  mental  forces  generated  by  them  in 
us  under  the  fcrm  of  sensations,  there  is  a  correlation  and 
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equivalence  between  sensations  and  those  physical  foroea 
which,  in  the  shape  of  bodily  actions,  result  from  them.  The 
feelings  we  distinguish  as  light,  heat,  sound,  odour,  taste, 
pressure,  &c.,  do  not  die  away  without  immediate  results; 
but  are  invariably  followed  by  other  manifestations  of  force. 
Til  addition  to  the  excitements  of  secreting  organs,  that  are 
in  some  cases  traceable,  there  arises  a  contraction  of  the  in* 
voluntary  muscles,  or  of  the  voluntary  muscles,  or  of  both. 
Sensations  increase  the  action  of  the  heart — slightly  when 
they  are  slight ;  markedly  when  they  are  marked ;  and  recent 
physiological  inquiries  imply  not  only  that  contraction  of  the 
heart  is  excited  by  every  sensation,  but  also  that  the  muscular 
fibres  throughout  the  whole  vascular  system,  are  at  the  same 
time  more  or  less  contracted.  The  respiratory  muscles,  too, 
are  stimulated  into  greater  activity  by  sensations.  The  rate 
of  breathing  is  visibly  and  audibly  augmented  both  by  plea- 
surable and  painful  impressions  on  the  nerves,  when  these 
reach  any  intensity.  It  has  even  of  late  been  shown  that 
inspiration  becomes  more  frequent  on  transition  from  dark- 
ness  into  sunshine, — a  result  probably  due  to  the  increased 
amount  of  direct  and  indirect  nervous  stimulation  involved. 
When  the  quantity  of  sensation  is  great,  it  generates  con- 
tractions of  the  voluntary  muscles,  as  well  as  of  the  involun- 
tary ones  Unusual  excitement  of  the  nerves  of  touch,  as  by 
tickling,  is  followed  by  almost  incontrollable  movements  of 
the  limbs.  Violent  pains  cause  violent  struggles.  The 
start  that  succeeds  a  loud  sound,  the  wry  face  produced  by 
the  taste  of  anjrthing  extremely  disagreeable,  the  jerk  with 
which  the  hand  or  foot  is  snatched  out  of  water  that  is  very 
hot,  are  instances  of  the  transformation  of  feeling  into 
motion ;  and  in  these  cases,  as  in  all  others,  it  is  manifest 
that  the  quantity  of  bodily  action  is  proportionate  to  the 
quantity  of  sensation.  Even  where  from  pride  there  is  a 
suppression  of  the  screams  and  groans  expressive  of  great 
pain  (also  indirect  results  of  muscular  contraction),  we  may 
BtiU  see  in  the  clenching  of  the  hands,  the  knitting  of  the 
11 
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Ijrowa,  and  the  netting  of  the  tooth,  that  the  bodily  actimu 
developed  are  us  great,  though  leas  obtrusive  in  their  re- 
sults. If  we  tuke  cmotious  iiiet«ad  of  scnaations,  we 
find  the  correlutioa  and  equivalence  equally  manifest.  Not 
only  are  the  modes  of  consciousness  directly  produced  in  us 
by  physical  forces,  re-transformable  into  physical  forces  under 
the  form  of  muscular  motions  and  the  changea  they  initiate ; 
Imt  the  like  is  true  of  those  modes  of  consciousness  which  aro 
not  directly  produced  in  us  by  the  physical  forces.  Emotioiia 
of  moderate  intensity,  like  sensations  of  moderate  intensity, 
generate  little  beyond  excitement  of  the  heart  and  vasculai- 
system,  joined  sometimes  with  increased  action  of  glandular 
organs.  But  us  the  emotions  rise  in  strength,  the  muscles  of 
the  face,  boily,  iiiid  limbs,  begin  to  move.  Of  exiimjik-s  may 
be  mentioned  the  frowns,  dilated  nostrils,  and  stampings  of 
ODger;  the  contracted  brows,  and  wrung  hands,  of  grief;  the 
smiles  and  leaps  of  joy  ;  and  the  frantic  etruggiej  ol'  terror  or 
despair.  Passing  over  ccrlain  apparent,  but  only  apparent, 
exceptions,  we  see  that  whatever  be  the  kind  of  emotion, 
there  is  a  manifest  relation  between  its  amount,  and  the 
amount  of  muscular  action  induced :  alike  from  the  erect 
carriage  and  elastic  step  of  exhilaration,  up  to  the  dancings 
of  immense  delight,  and  from  the  fidgettincss  of  impatience 
up  to  the  almost  convulsive  movements  accoinpanying  great 
mental  agony.  To  these  several  orders  of  evidence 
must  be  joined  the  further  one,  that  between  our  feelings  and 
those  voluntary  motions  info  which  they  are  transformed, 
there  comes  the  sensation  of  muscular  tension,  standing  in 
manifest  correlation  with  both  —  a  correlation  that  ia  dis- 
tinctly quantitative:  the  sense  of  strain  varying,  other 
things  equal,  directly  as  the  quantity  of  momentum 
generated. 

"But  bow,'  it  may  be  askei,  "can  we  interpret  by  the 
law  of  correlation  the  genesis  of  those  thoughts  and  feelingp 
which,  instead  of  following  externaL  timuli,  arise  spontaneous. 
lyP     Between  tha  ijidignaliou  caused  by  an  iusull,  and  th* 
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loud  sounds  or  violent  acts  that  follow,  the  alleged  connexion 
may  hold ;  but  whence  come  the  crowd  of  ideas  and  the  mass 
of  feelings  that  expend  themselves  in  these  demonstrations  f 
They  are  clearly  not  equivalents  of  the  sensations  produced 
bj'  the  words  on  the  ears;  for  the  some  words  otherwise 
arranged,  would  not  have  caused  them.  The  thing  said 
bears  to  the  mental  action  it  excites,  much  the  same  relation 
that  the  pulling  of  a  trigger  bears  to  the  subsequent  explo- 
sion— does  not  produce  the  power,  but  merely  liberates  it. 
Whence  then  arises  this  immense  amount  of  nervous  energy 
which  a  whisper  or  a  glance  may  call  forth?"  The 

reply  is,  that  the  immediate  correlates  of  these  and  other  such 
modes  of  consciousness,  are  not  to  be  found  in  the  agencies 
acting  on  us  externally,  but  in  certain  internal  agencies. 
The  forces  called  vital,  which  we  have  seen  to  be  correlates 
of  the  forces  called  physical,  are  the  immediate  sources  of 
these  thoughts  and  feelings ;  and  are  expended  in  producing 
them.  The  proofs  of  this  are  various.  Here  are  some  of 
them.  It  is  a  conspicuous  fact  that  mental  action  is 

contingent  on  the  presence  of  a  certain  nervous  apparatus ; 
and  that,  greatly  obscured  as  it  is  by  numerous  and  involved 
conditions,  a  general  relation  may  be  traced  between  the  size 
of  this  apparatus  and  the  quantity  of  mental  action  as  measur- 
ed by  its  results.  Further,  this  apparatus  has  a  particular 
chemical  constitution  on  which  its  activity  depends;  and 
there  is  one  element  in  it  between  the  amoimt  of  which  and 
the  amount  of  function  performed,  there  is  an  ascertained 
connexion :  the  proportion  of  phosphorus  present  in  the  brain 
being  the  smallest  in  infancy,  old  age  and  idiotcy,  and  the 
greatest  during  the  prime  of  life.  Note  next,  that 

the  evolution  of  thought  and  emotion  varies,  other  things 
equal,  with  the  supply  of  blood  to  the  brain.  On  the  one 
hand,  a  cessation  of  the  cerebral  circulation,  from  arrest  of 
the  heart's  action,  immediately  entails  unconsciousness.  On 
the  other  hand,  excess  of  cerebral  circulation  (unless  it  is 
Buoh  as  to  cause  undue  pressure)  results  in  an  excitement 
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rising  finally  to  delirium.  Not   tho   quantity   onlv, 

but  also  tlie  condition  of  the  blood  passing  through  the 
nervous  system,  influences  the  mental  inaniiestations.  The 
arterial  currents  must  be  duly  aerated,  to  produce  the  nonntil 
amount  of  cerebration.  At  the  one  extreme,  we  find  that  if 
tlio  blood  is  not  allowed  to  exchange  its  carbonic  acid  f^r 
oxygen,  there  results  asphyxia,  with  its  accompanying  Blep- 
page  of  ideas  and  feelings.  While  at  the  other  oxtrenio,  we 
find  that  by  the  inspiration  of  nitrous  oxide,  there  ia  pro- 
duced an  excessive,  and  indeed  irrepressible,  nervous  ac- 
tirity.  Besides  the  connexion  between  the  develop- 

ment of  the  mental  forces  and  the  presence  of  Buffieieiit 
oxygen  in  the  cerebral  arteries,  there  is  a  kindred  connexion 
between  the  development  of  ihe  mental  forces  and  the  pre- 
sence in  the  cerebral  arteries  of  certain  other  elenienta. 
There  must  be  supplied  special  materials  for  the  nutrition  of 
■  the  nervous  centres,  as  well  as  for  their  oxidation.  And  how 
what  we  may  call  the  quantify  of  consciousness,  is,  other  things 
equal,  determined  by  the  constituents  of  the  blood,  is  unmis- 
takeably  seen  in  the  exaltation  that  follows  when  certain 
chemical  compounds,  as  alcohol  and  the  ve get o- alkalies,  are 
added  to  it.  The  gentle  exhilaration  which  tea  and  coffee 
create,  is  familiar  to  all ;  and  though  the  gorgeous  imagina- 
tions and  intense  feelings  of  happiness  produced  by  opium 
and  hashish,  have  been  experienced  bj-  few,  (in  this  country 
at  least,)  the  testimony  of  those  who  have  experienced  them 
is  sufiiciently  conclusive.  Yet  another  proof  that  the 

genesis  of  the  mental  energies  is  immediately  dependent  on 
chemical  change,  is  aflbrded  by  the  fact,  that  the  effete  pro- 
ducts separated  from  the  blood  by  the  kidneys,  vary  iu  cha- 
racter with  the  amount  of  cerebral  action.  Excessive  aetivitj 
of  mind  is  habitually  accompanied  by  the  excretion  of  an  un- 
usual quantity  of  the  alkaline  phosphates.  Conditions  of 
abnormal  nervous  excitement  bring  on  analogous  cffecls. 
And  the  "pcculi^ir  odour  of  the  insane,"  implying  as  it  does 
morbid  pr»dacfs  in  the  perspiration,  shows  a  connexion  bft- 
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twecn  iiiBaiiity  and  a  special  composition  of  the  circulating 
floids — a  composition  which,  whether  regarded  as  canse  or 
consequence,  equally  implies  correlation  of  the  mental  and 
the  physical  forces.  Lastly  we  hare  to  note  that  this 

correlation  too,  is,  so  fur  as  we  can  trace  it,  quantitative. 
Provided  the  conditions  to  nervous  action  are  not  infringed 
on,  and  the  concomitants  are  the  same,  there  is  a  tolerablj 
constant  ratio  between  the  amounts  of  the  antecedents  and 
consequents.  Within  the  implied  limits,  nervous  stimulants 
and  anaesthetics  produce  effects  on  the  thoughts  and  feei- 
ingSy  proportionate  to  the  quantities  administered.  And 
conversely,  where  the  thoughts  and  feelings  form  the  initial 
term  of  the  relation,  the  degree  of  reaction  on  the  bodily 
energies  is  great,  in  proportion  as  they  are  great :  reaching 
in  extreme  cases  a  total  prostration  of  physique. 

Various  classes  of  facts  thus  unite  to  prove  that  the  law  of 
metamorphosis,  which  holds  among  the  physical  forces, 
holds  equally  between  them  and  the  mental  forces. 
Those  modes  of  the  Unknowable  which  we  call  mo- 
tion, heat,  light,  chemical  affinity,  &c.,  are  alike  trans- 
formable into  each  other,  and  into  those  modes  of  the 
Unknowable  which  we  distinguish  as  sensation,  emotion, 
thought:  these,  in  their  turns,  being  directly  or  indirectly 
re-transformable  into  the  original  shapes.  That  no  idea  or 
feeling  arises,  save  as  a  result  of  some  physical  force  expended 
in  producing  it,  is  fast  becoming  a  common  place  of  science  ; 
and  whoever  duly  weighs  the  evidence  will  see,  that  nothing 
but  an  overwhelming  bias  in  favour  of  a  pre-conceived 
theory,  can  explain  its  non-acceptance.  How  this 

metamorphosis  takes  place — how  a  force  existing  as  motion, 
heat,  or  light,  can  become  a  mode  of  consciousness — how  it  is 
possible  for  aerial  vibrations  to  generate  the  sensation  we  call 
sound,  or  for  the  forces  liberated  by  chemical  changes  in  the 
brain  to  give  rise  to  emotion — these  are  mysteries  which  it  is 
impossible  to  fathom.  But  they  are  not  profounder  mysteries 
than  the  transformations  of  the  physical  forces  into  each  other. 
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They  are  nnl.  more  completely  beyond  our  comprelicnsion 
than  the  nuturps  of  Mind  and  Matter.  They  have  airaply  tho 
same  insolubility  its  all  other  uUimate  queetions.  Wo  can 
loam  nothing  more  than  that  here  is  one  of  the  uniformitiei 
in  tho  order  of  phenomena. 

5  72.  If  tho  general  law  of  transformation  and  equivalontv 
holda  of  the  foi'cea  wo  class  as  vital  and  mental,  it  must  hold 
bIsc  of  those  which  we  class  as  social.  ^Yhatcver  takes  place 
in  a  sooiL'ty  is  dtie  to  organic  or  inorganic  agencies,  or  to 
a  combination  of  tho  two — results  either  from  the  undirected 
physical  forces  around,  from  these  physical  forces  as  directed 
by  men,  or  from  the  forces  of  the  men  thcraselvea.  No 
change  can  occur  in  its  organization,  ita  modes  of  activity,  or 
the  ellU'ts  it  ]>roduce3  on  the  face  of  the  Earth,  but  what 
proceeds,  mediately  or  immediately,  from  these.  Let  ns  con- 
sider first  the  correlation  between  the  phenomena  which 
societies  display,  and  the  vital  phenomena. 

Social  power  and  Hfo  varies,  other  thinga  equal,  with  the 
population.  Though  different  races,  differing  widely  in  their 
fitness  for  combination,  show  us  that  tho  forces  manifested  in 
a  society  are  not  necessarily  proportionate  to  the  number  of 
people ;  yet  we  see  that  under  given  conditions,  the  forces 
manifested  are  confined  within  the  limits  which  the  number 
of  people  imposes.  A  small  society,  no  matter  how  superior 
tho  character  of  its  members,  cannot  exhibit  the  same 
quantity  of  social  action  as  a  large  one.  The  production  and 
distribution  of  commodities  must  bo  on  a  comparatively  small 
scale.  A  multitudinous  press,  a  prolific  literature,  or  a 
massive  political  agitation,  is  not  possible.  And  there  can 
be  but  a  small  total  of  results  in  the  shape  of  art-products 
and   scientific   discoveries.  The    correlation    of    the 

social  with  the  physical  forces  through  the  intermediation  of 
the  vital  ones,  is,  however,  most  clearly  shown  in  the  ditfi'reni 
amounts  of  activity  displayed  by  the  siime  society  according 
as  its  members  are  supplied  with  different  amounts  of  force 
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from  the  external  world.  In  the  effects  of  good  and  bad 
harvests,  we  yearly  see  this  relation  illustrated.  A  greatly 
deficient  yield  of  wheat  is  soon  followed  by  a  diminution  of 
business.  Factories  are  worked  half-time,  or  close  entirely ; 
railway  traffic  falls  ;  retailers  find  their  sales  much  lessened  ; 
house-building  is  almost  suspended  ;  and  if  the  scarcity 
rises  to  famine,  a  thinning  of  the  population  still  more 
diminishes  the  industrial  vivacity.  Conversely,  an  unusually 
abundant  harvest,  occtirring  under  conditions  not  otherwise 
anfleivourabley  both  excites  the  old  producing  and  distributing 
agencies  and  sets  up  new  ones.  The  surplus  social  energy 
finds  vent  in  speculative  enterprises.  Capital  seeking  in- 
vestment carries  out  inventions  that  have  been  lyinff  unutil- 
ized. Labour  is  expended  in  opening  new  channels  of  com- 
munication. There  is  increased  encouragement  to  those  who 
Aimish  the  luxuries  of  life  and  minister  to  the  89sthetic 
faculties.  There  are  more  marriages,  and  a  greater  rate  of 
increase  in  population.  Thus  the  social  organism  grows 
larger,  more  complex,  and  more  activ&  When,  as 

happens  with  most  civilized  nations,  the  whole  of  the  ma- 
terials for  subsistence  are  not  drawn  from  the  area  inhabited, 
but  are  partly  imported,  the  people  are  still  supported  by 
certain  harvests  elsewhere  grown  at  the  expense  of  certain 
physical  forces.  Our  own  cotton-spinners  and  weavers  supply 
the  most  conspicuous  instance  of  a  section  in  one  nation  liv- 
ing, in  great  part,  on  imported  commodities,  purchased  by  the 
labour  they  expend  on  other  imported  commodities.  But 
though  the  social  activities  of  Lancashire  are  due  chiefly  to 
materials  not  drawn  from  our  own  soil,  they  are  none  the  less 
evolved  from  physical  forces  elsewhere  stored  up  in  fit  formt 
and  then  brought  here. 

If  we  ask  whence  come  these  physical  forces  from  which, 
through  the  intermediation  of  the  vital  forces,  the  social 
forces  arise,  the  reply  is  of  course  as  heretofore — the  solar 
radiations.  Based  as  the  life  of  a  society  is  on  animal  and 
vegetal  products ;  and  dependent  as  these  animal  and  vegetal 


220     X&£   TRANSFOBUAIION  AND   EQQITALENCB  OF   F0UCS3. 

products  are  on  tlio  light  and  heat  of  the  sun ;  it  follows  that 
the  changes  going  on  in  societies  are  effects  of  forces  having 
It  common  origin  with  those  which  prodnce  all  the  other 
orders  of  changes  that  have  been  analyzed.  Not  only  is  the 
force  expended  by  the  horse  harnessed  to  the  plough,  and  by 
Die  labourer  guiding  it,  derived  from  Ihe  same  reservoir 
lu  U  the  force  of  the  falling  cataract  and  the  roaring  hurri- 
cane ;  but  to  this  same  reservoir  are  eventually  traceable  those 
subtler  and  more  complex  inauifest«tioii9  of  force  which 
humanity,  as  socially  embodied,  evolves.  The  assertion  is  a 
startling  one,  and  by  many  will  bethought  ludicrous  ;  but  it 
iM  an  unavoidable  deduction  which  cannot  here  be  passed  over. 
Of  the  physical  forces  tliat  are  directly  transformed  into 
social  ones,  the  like  is  to  be  said.  Currents  of  air  and  water, 
which  before  the  use  of  steam  were  the  only  agencies  foroughb 
in  aid  of  muscular  effort  for  the  performance  of  indostrial 
processes,  are,  as  we  have  seen,  generated  by  the  heat  of  the 
sun.  And  the  inanimate  power  that  now,  to  so  vast  an 
extent,  supplements  human  labour,  is  similarly  derived.  The 
late  George  Stephenson  was  one  of  the  first  to  recognize  tlie 
fact  that  the  force  impelling  his  locomoti^'e,  originaUy  eman- 
ated from  the  sun.  Step  by  stop  we  go  back — from  the  mo- 
tion of  the  piston  to  the  evaporation  of  tlie  water ;  thence  to 
the  heat  evolved  during  the  oxidation  of  coal ;  thence  to  the 
assimilation  of  caibon  by  the  plants  of  whose  imbedded  re- 
mains coal  consists  ;  thence  to  the  carbonic  acid  from  which 
their  carbon  was  obtained ;  and  thence  to  the  rays  of  light 
that  de-oxidized  this  carbonic  acid.  Solar  forces  millions  of 
years  ago  expended  on  the  Karth's  vegetation,  and  since 
kicked  up  beneath  its  surface,  now  Fmc-lt  the  raetula  required 
'br  our  machines,  turn  the  lathes  by  which  the  machines  are 
dhapod,  work  them  when  put  together,  and  distribute  the 
fabrics  they  produce.  And  in  so  far  as  economy  of  labour 
makes  possible  the  siipport  of  a  larger  population  ;  gives  a 
surplus  of  human  power  that  would  else  be  absoibcd  in 
manual  occupations  ;  and  it    facilitates  the  develoiuucnt  of 
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higher  kiuds  of  activity ;  it  ia  clear  that  these  social  forces 
which  are  directly  correlated  with  physical  forces  anciently 
derived  from  the  sun,  are  only  less  important  than  those 
whose  correlates  are  the  vital  forces  recently  derived  from  it. 

$  78.  Begardcd  as  an  induction,  the  doctrine  set  forth  in 
this  chapter  will  most  likely  be  met  by  a  demurrer.  Many 
who  admit  that  among  physical  phenomena  at  leasts  trans- 
formation of  forces  is  now  established^  will  probably  say  that 
Inquiry  has  not  yet  gone  far  enough  to  enable  us  to  predicate 
equivalence.  And  in  respect  of  the  forces  classed  as  vital, 
mental,  and  social,  the  evidence  assigned,  however  little  to  be 
explained  away,  they  will  consider  by  no  means  conclusive 
even  of  transformation,  much  less  of  equivalence. 

To  those  who  think  thus,  it  must  now  however  be  pointed 
out,  that  the  universal  truth  above  illustrated  under  its  various 
aspects,  is  a  necessary  corollary  from  the  persistence  of  force. 
Setting  out  with  the  proposition  that  force  can  neither  come 
into  existence,  nor  cease  to  exist,  the  several  foregoing 
general  conclusions  inevitably  follow.  Each  manifestation  of 
force  can  be  interpreted  only  as  the  effect  of  some  antecedent 
force :  no  matter  whether  it  be  an  inorganic  action,  an 
animal  movement,  a  thought,  or  a  feeling.  Either  this  must 
be  conceded,  or  else  it  must  be  asserted  that  our  successive 
states  of  consciousness  are  self-created.  Either  mental 
energies,  as  well  as  bodily  ones,  are  quantitatively  correlated 
to  certain  energies  expended  in  their  production,  and  to 
certain  other  energies  which  they  initiate ;  or  else  nothing 
must  become  something  and  something  must  become  nothing 
The  alternatives  are,  to  deny  the  persistence  of  force,  or  to 
ulmit  that  every  physical  and  psychial  change  is  generated 
by  pprtain  antecedent  forces,  and  that  from  given  amounts  of 
such  forces  neither  more  nor  less  of  such  physical  and  psy<;hial 
changes  can  result.  And  since  the  persistence  of  force,  being  a 
datum  of  consciousness,  cannot  be  denied,  its  imavoidable  corol- 
lary must  beaocepted.  This  corollarv  cannot  indeed  be 
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uuide  more cei-taiii  by  ftccuraulating  illustrations.  Tho  truth  dfi 
Brrived  at  dwiuetively,  cnnnot  be induclivcly  confirmed.  For 
every  one  of  such  facta  an  tliose  above  detailed,  is  ostjibliahed 
only  through  the  indirect  assumption  of  that  persistence  of 
force,  from  wtiieh  it  really  follows  aa  a  direct  consequence. 
The  moat  exact  proof  of  correlation  and  equivalence  which  it 
is  possible  to  reach  by  experimental  inquiry,  is  that  based  on 
UR'aauremenl  of  the  forces  expended  and  the  forces  produced. 
]iut,  aa  was  shown  iu  the  last  chapter,  any  such  process  of 
measurement  iinpliea  the  use  of  some  unit  of  fore©  which  ia 
Uflsumed  to  remain  constant ;  and  for  thia  assumption  there 
can  be  no  warmnt  but  that  it  is  a  corollary  fi'om  tlie  persiat- 
eiice  of  force.  How  then  can  any  reasoning  baaed  on  thia 
uorolliirv.  [iJ'L'VO  the  equally  direct  corollary  that  wiien  a  f^iveu 
quantity  of  force  ceases  to  exist  under  one  foim,  an  equal 
quantity  must  come  into  existence  under  some  other  foim  or 
forms  P  Clearly  the  a  priori  truth  expressed  iu  this  last 
lAoroIlary,  cannot  be  more  firmly  established  by  any  a  po&- 
Irriori  proofs  which  the  first  corollary  helps  us  to. 

"  What  then,"  it  may  be  asked,  "  is  the  use  of  these  iuvesti- 
gations  by  wliich  transformation  and  equivalence  of  forces  is 
sought  to  be  established  aa  an  inductive  truth  ?  Surely  it 
will  not  be  alleged  that  they  are  useless.  Yet  if  the  corre- 
lation cannot  ho  made  more  certain  by  them  than  it  is  already, 
does  not  their  uselessness  necessarily  follow  ?  "  No.  They  are 
of  value  as  disclosing  the  many  particular  implications  which 
tho  general  truth  does  not  specify.  They  are  of  vahie  as 
teaching  us  how  much  of  one  mode  of  force  is  the  equivalent 
of  so  much  of  another  mode.  They  are  of  value  as  doterinin- 
iiig  under  what  conditions  each  mcturaorphoais  occurs.  Arid 
ihey  are  of  value  as  leading  us  to  inquire  in  what  sli.-ijui 
tlie  remnant  of  force  has  escaped,  when  the  apparent  re**iiu 
nre  not  equivalent  to  the  caii«». 


CHAPTER  IX. 


THE  DIRBCmOir  OF  ilOTIOir. 


§  74.  The  Absolute  Cause  of  changes^  no  matter  what  may 
be  tlicir  special  natures,  is  not  less  incomprcliensible  in  respect 
of  the  unity  or  duality  of  its  action,  than  in  all  other  respects. 
We  cannot  decide  between  the  alternative  suppositions,  that 
phenomena  are  due  to  the  variously-conditioned  workings  of  a 
single  force,  and  that  they  are  due  to  the  conflict  of  two  forces. 
Whether,  as  some  contend,  everything  is  explicable  on  the 
hypothesis  of  universal  pressure,  whence  what  we  call  tension 
results  differentially  from  inequalities  of  pressure  in  opposite 
directions ;  or  whether,  as  might  be  with  equal  propriety  con- 
tended, things  are  to  be  explained  on  the  hypothesis  of  uni- 
versal tension,  from  which  pressure  is  a  differential  result ;  or 
whether,  as  most  physicists  hold,  pressure  and  tension  every- 
where co-exist ;  are  questions  which  it  is  impossible  to  settle. 
Each  of  these  three  suppositions  makes  the  facts  comprehen- 
sible, only  by  postulating  an  inconceivability.  To  assume  a 
universal  pressure,  confessedly  requires  us  to  assume  an 
infinite  plenum — an  unlimited  space  full  of  something  which 
is  everywhere  pressed  by  something  beyond ;  and  this 
assumption  cannot  be  mentally  realized.  That  universal 
tension  is  the  immediate  agency  to  which  phenomena  are 
due,  is  an  idea  open  to  a  parallel  and  equally  fatal  objection. 
And  however  verbally  intelligible  may  be  the  proposition  that 
pressure  and  tension  everywhere  co-exist,  yet  we  cannot  tmly 
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rcpresGut  to  oursulvua  one  ultimate  unit  of  matter  as  drawing 

suotlier  while  resisting  it. 

Nevertlick'ss,  tliis  last  belief  is  oue  which  we  are  conipollfd 
to  entertuiii.  Hatter  cannot  bo  conceived  except  as  inaui- 
fi'sling  forct'S  of  attniction  and  repukiou.  Body  la  dia- 
tinguislicd  iu  our  consciousness  from  Space,  by  ila  opposition 
to  our  muscular  energies;  and  this  opposition  we  feel  under 
the  twofold  form  of  a  cohesion  that  hinders  our  efforts  to 
rend,  and  a  resistance  that  hinders  our  efforts  to  compress. 
Without  resistance  there  can  be  merely  empty  extension. 
Without  cohesion  there  can  be  no  resistance.  Probably  this 
conception  of  iiiilagonistic  forces,  is  originally  derived  from 
the  antagonism  of  our  flexor  and  extensor  muscles.  But  be 
this  as  it  may,  we  are  obliged  to  think  of  uU  objects  as  made 
up  of  p;n'la  lliiit  atlriict  and  rcpol  each  other  ;  since  this  is  the 
form  of  our  experience  of  all  objects. 

By  a  higher  abstraction  results  the  conception  of  attractive 
and  repulsive  forces  pervading  space.  "We  cannot  dissociate 
force  from  occupied  extension,  or  occupied  extension  from 
force  ;  bec;iuse  we  have  never  an  immediate  consciousness  of 
either  in  the  absence  of  the  other.  Ifevertheless,  we  have 
abundant  proof  that  force  is  exercised  through  what  ap- 
pears to  our  senses  a  vacuitv.  Slentally  to  represent  this 
exercise,  we  are  hence  obliged  to  fill  the  apparent  vacuity 
with  a  species  of  matter— an  ctherial  medium.  The  consti- 
tution we  assign  U}  this  ctherial  medium,  however,  like  th« 
constitution  we  assign  to  solid  substance,  is  necessarily  an 
abstract  of  the  impressions  received  from  tangible  bodies. 
The  opposition  to  pressure  which  a  tangible  body  offers  to  us, 
is  not  shown  in  one  direction  only,  but  in  all  directions  ;  and 
so  likewise  is  its  tenacity.  SnpiKtse  countless  lines  radiating 
from  its  centre  on  every  side,  and  it  resists  along  eacli  of  these 
lines  and  coheres  along  each  of  these  lines.  Jlencc  the 
con.ititution  of  those  ultimate  units  through  the  inslrumcn- 
tality  of  which  phenomena  are  interpreted.  Be  ihcy  atoms 
of  ponderable  matter  or  molecules  of  ether,  the  propertioe  wo 
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eonceiye  them  to  possess  are  nothing  else  than  these  per* 
oeptible  properties  idealized.  Centres  of  force  attracting  and 
repelling  each  other  in  all  directions,  are  simply  insensible 
piirtions  of  matter  having  the  endowments  common  to  sensi- 
ble portions  of  matter — endowments  of  which  we  cannot  by 
any  mental  effort  divest  them.  In  brief,  they  are  the  in- 
variable elements  of  the  conception  of  matter,  abstracted  from 
its  variable  elements — size,  form,  quality,  &c.  And  so  to 
interpret  manifestations  of  force  which  cannot  be  tactually 
experienced,  we  use  the  terms  of  thought  supplied  by  our 
tactual  experiences  ;  and  this  for  the  sufficient  reason  that  we 
must  use  these  or  none. 

After  all  that  has  been  before  shown,  and  after  the  hint 
given  above,  it  needs  scarcely  be  said  that  these  imiversally 
co-existent  forces  of  attraction  and  repulsion,  must  not  be 
taken  as  realities,  but  as  our  symbols  of  the  reality.  They 
are  the  forms  imder  which  the  workings  of  the  Unknowable 
are  cognizable  by  us — modes  of  the  Unconditioned  as  pre- 
sented imder  the  conditions  of  our  consciousness.  But  while 
knowing  that  the  ideas  thus  generated  in  us  are  not  absolutely 
true,  we  may  imreservedly  surrender  ourselves  to  them  as  re- 
latively true  ;  and  may  proceed  to  evolve  a  series  of  deduc- 
tions having  a  like  relative  truth. 

%  75.  From  universally  co-cxistent  forces  of  attraction  and 
repulsion,  there  result  certain  laws  of  direction  of  all  move- 
ment. Where  attractive  forces  alone  are  concerned,  or 
rather  are  alone  appreciable,  movement  takes  place  in  the  di- 
rection of  their  resultant ;  which  may,  in  a  sense,  be  called  the 
line  of  greatest  traction.  Where  repulsive  forces  alone  are 
concerned,  or  rather  are  alone  appreciable,  movement  takes 
place  along  their  resultant ;  which  is  usually  known  as  the  line 
of  least  resistance.  And  where  both  attractive  and  repulsive 
forces  are  concerned,  or  are  appreciable,  movement  takes 
place  along  the  resultant  of  all  the  tractions  and  resistances. 
Strictly  speaking,  this  last  is  the  sole  law ;  since,  by  tite 
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hypotlieeis,  botli  forces  are  evcrj'whcro  in  hction.  But 
very  frequently  the  one  kind  of  force  is  so  immensely  in 
escos*  that  the  effect  of  the  other  kind  may  be  left  out  of 
con  side  ml  ion.  Pnietically  we  may  eay  tliut  a  body  falling 
to  tlio  Eiirch,  follows  the  lino  of  greatest  traction  ;  sinet, 
'hough  the  resistance  of  the  air  must,  if  the  body  be  irregulur, 
cause  some  divergence  from  this  line,  (quite  perceptible  witli 
feathers  and  loaves,)  yet  ordinarily  the  divergeDce  is  so  slight 
that  wo  muy  omit  it.  In  the  same  manner,  though  the  course 
tiiken  by  the  steiun  from  an  exploding  boiler,  differs  somewhat 
from  that  which  it  would  take  were  gravitation  out  of  the  quea- 
lion ;  yet,  as  gravilation  ofiects  itscourse  infiuitesimally,  we  are 
justified  in  asserting  that  the  e«caping  steam  follows  the  line  of 
least  res  i:j  til  nee.  Motion  then,  we  n.av  say,  ulwnvs  ftillows  (ho 
line  of  greatest  traction,  or  the  line  of  least  rosistance,  or  the 
resultant  of  the  two  :  bearing  in  mind  that  though  the  last  is 
wlone  strictly  true,  the  others  arc  in  many  cases  sufhcicutly 
near  the  truth  for  practical  purposes. 

Movement  set  up  in  any  direction  is  itself  a  cause  of  further 
movement  in  that  direction,  since  it  is  the  embodiment  of  a 
surplus  force  in  that  direction.  This  holds  equally  with  the 
transit  of  matter  through  space,  the  transit  of  matter  through 
matter,  and  the  transit  through  mutter  of  any  kind  of  vibra- 
tion. In  the  case  of  matter  moving  through  space,  this  prin- 
ciple is  expressed  in  the  law  of  inertia— a  law  on  which  the 
calculations  of  physical  astronomy  are  wholly  hascd.  In  the 
case  of  matter  moving  through  matter,  we  trace  the  same 
truth  under  the  familiar  experience  tliat  any  breach  made  by 
one  solid  through  another,  or  any  channel  formed  by  a  fluid 
llirough  a  solid,  becomes  a  rou^te  along  which,  other  things 
ecjual,  subsequent  movements  of  like  nature  take  place.  And 
in  the  ease  of  motion  passing  through  matter  under  the  form 
of  an  impulse  commiinicated  from  part  to  part,  the  f:ii  ts  of 
magnetization  go  to  show  that  the  establishment  of  undula- 
tions along  certain  lines,  determines  their  continuance  along 
those  lines. 
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It  further  follows  from  the  conditions,  that  the  direction  of 
movement  can  rarely  if  ever  be  perfectly  straight.  For 
matter  in  motion  to  pursue  continuously  the  exact  line  in 
which  it  sets  out,  the  forces  of  attraction  and  repulsion 
must  be  symmetrically  disposed  around  its  path ;  and  the 
chances  against  this  are  infinitely  great.  The  impossibility 
of  making  an  absolutely  true  edge  to  a  bar  of  metal — the 
fact  that  all  which  can  be  done  by  the  best  mechanical  ap- 
pliancesy  is  to  reduce  the  irregularities  of  such  an  edge  to 
amounts  that  cannot  be  perceived  without  magnifiers — suffi- 
ciently exemplifies  how,  in  consequence  of  the  unsymmetrical 
distribution  of  forces  around  the  line  of  movement,  the  move- 
ment is  rendered  more  or  less  indirect.  It  may  be 
well  to  add  that  in  proportion  as  the  forces  at  work  are 
numerous  and  varied,  the  curve  a  moving  body  describes  is 
necessarily  complex  :  witness  the  contrast  between  the  flight 
of  an  arrow  and  the  gyrations  of  a  stick  tossed  about  by 
breakers. 

As  a  step  towards  nnification  of  knowledge  wo  have  now 
to  trace  these  general  laws  throughout  the  various  orders  of 
changes  which  the  Cosmos  exhibits.  Wehavetonote  how  every 
motion  takes  place  along  the  line  of  greatest  traction^  of  least 
resistancey  or  of  their  resultant ;  how  the  setting  up  of  motion 
along  a  certain  line,  becomes  a  cause  of  its  continuance  along 
that  L'ne ;  how,  nevertheless,  change  of  relations  to  external 
forces,  always  renders  this  line  indirect ;  and  how  the  degree 
of  its  indirectness  increases  with  every  addition  to  the  nimiber 
of  influences  at  work. 

§  76.  If  we  assume  the  first  stage  in  nebular  condensation 
to  be  the  precipitation  into  flocculi  of  denser  matter  previously 
di£fused  through  a  rarer  medium,  (a  supposition  both  physi- 
cally justified,  and  in  harmony  with  certain  astronomical  ob- 
Bervations,)  we  shall  find  that  nebular  motion  is  interpretable 
in  pursuance  of  the  above  general  laws.  Each  portion  of  such 
vnpour-like  matter  must  begin  to  move  towards  the  common 
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centre  of  gravity.     The  tractive  forces  which  would  of  them* 

§eive3  carry  it  in  a  straight  lino  to  the  centre  of  gravity,  ore 
opposed  by  the  resistant  forces  of  the  medium  through 
which  it  is  drawn.  The  direction  of  movement  must  be  the 
resultant  of  thesL — a  resultant  which,  in  const'quence  of  the 
unsymmetrical  form  of  the  flocculus,  must  bo  a  curve  directed, 
not  to  the  centre  of  gravity,  but  towards  one  side  of  it.  And 
it  may  he  readily  shown  that  in  an  aggregation  of  such  floc- 
culi,  severally  thus  moviug,  there  must,  by  composition  of 
forces,  eventually  result  a  rotation  of  the  whole  nebula  in  one 
direction. 

Merely  noting  this  hypothetical  illustration  fur  the  purpose 
of  showing  liow  tlic  law  applies  to  the  case  of  nebular  evolu- 
tion, supposing  it  to  have  taken  place,  lot  ua  pass  to  the  phe- 
nomena of  the  Solar  System  as  now  exhibited.  Here  the 
general  principles  above  set  forth  are'every  instant  exempli- 
fied. Each  planet  and  satellite  has  a  momentum  which 
would,  if  acting  alone,  carry  it  forward  in  the  direction  it  is 
at  any  instant  pursuing.  This  momentum  hence  acts  as  a 
resistance  to  motion  in  any  other  direction.  Each  planet  and 
satellite,  however,  is  drawn  by  a  force  which,  if  unopposed, 
would  take  it  in  a  straight  line  to*vards  its  primary.  And  the 
resultant  of  those  two  forces  is  that  curve  which  it  describes — 
a  cuiTe  manifestly  consequent  on  the  unsymmetrical  distribu- 
tion of  the  forces  around  its  piilh.  This  path,  when  more 
closely  exainiued,  supplies  us  with  further  illustriilions.  For 
it  is  not  an  exact  circle  or  ellipse ;  which  it  would  bo  were  the 
tangential  and  centripetal  forces  the  only  ones  concerned. 
Adjacent  members  of  the  Solar  System,  ever  varying  in  their 
relative  positions,  cause  wliat  we  call  perturbations ;  that  is, 
ttiight  divergences  in  various  directions  from  tliat  circle  or 
ellipse  which  the  two  chief  forces  would  produce.  These  p>er- 
lurbations  severally  show  us  in  minor  degrees,  how  the  line  of 
movement  is  the  resultant  of  all  the  forces  engaged  ;  and  how 
this  iinc  becomes  more  complicated  in  proportion  as  the 
fon-i's  arc  multiplied.  If  instead  of  the  molinns  uf  th« 
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planets  and  satellites  as  wholes,  we  consider  the  motions  of 
their  parts,  wo  meet  with  comparatively  complex  illustrations* 
Every  portion  of  the  Earth's  substance  in  its  daily  rotation, 
describes  a  curve  which  is  in  the  main  a  resultant  of  that 
resistance  which  checks  its  nearer  approach  to  the  centre  of 
gravity,  that  momentum  which  would  carry  it  o£f  at  a  tangent, 
and  those  forces  of  gravitation  and  cohesion  which  keep  it 
from  being  so  carried  off.  If  this  axial  motion  be  compounded 
with  the  orbital  motion,  the  course  of  each  part  is  seen  to  be 
a  much  more  involved  one.  And  we  find  it  to  have  a  still 
greater  complication  on  taking  into  account  that  lunar  attrac- 
tion which  mainly  produces  the  tides  and  the  precession  of 
the  equinoxes. 

§  77.  We  come  next  to  terrestrial  changes :  present  ones 
as  observed,  and  past  ones  as  inferred  by  geologists.  Let  us 
set  out  with  the  hourly-occurring  alterations  in  the  Earth's 
atmosphere ;  descend  to  the  slower  alterations  in  progress  on 
its  surface ;  and  then  to  the  still  slower  ones  going  on  beneath. 

Masses  of  air,  absorbing  heat  from  surfaces  warmed  by  the 
sun,  expand,  and  so  lessen  the  weight  of  the  atmospheric 
columns  of  which  they  are  parts.  Hence  they  offer  to  adjacent 
atmospheric  columns,  diminished  lateral  resistance;  and  these, 
moving  in  the  directions  of  the  diminished  resistance,  displace 
the  expanded  air ;  while  this,  pursuing  an  upward  course,  dis- 
plays a  motion  along  that  line  in  which  there  is  least  pressure. 
When  again,  by  the  ascent  of  such  heated  masses  from  ex- 
tended areas  like  the  torrid  zone,  there  is  produced  at  the 
upper  surface  of  the  atmosphere,  a  protuberance  beyond  the 
limits  of  equilibrium— swhen  the  air  forming  this  protuber- 
ance begins  to  overflow  laterally  towards  the  poles  ;  it  does 
so  because,  while  the  tractive  force  of  the  Earth  is  nearly  the 
same,  the  lateral  resistance  is  greatly  diminished.  And 
throughout  the  course  of  each  current  thus  generated,  as  well 
as  throughout  the  course  of  each  counter-current  flowing  in- 
to the  vacuum  that  is  leflb,  the  direction  is  always  the  resultant 
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f^  the  Earth's  tradive  ibrc9  and  the  resistance  offered  by  tho 
Burrounding  iiiaaaea  of  air:  modilied  only  by  conflict  with 
other  currwits  BJinilarly  determined,  and  by  collision  with 
prominonoes  on  the  Earth's  crust.  The  movements 

of  wat*r,  in  both  its  gasoous  and  liquid  etalos,  furnish  further 
osaraples.  In  conformity  with  the  mechanical  theory  of  heat, 
it  may  be  shown  that  evaporation  ia  the  eacnpe  of  ])ftrticlc>*  ol 
water  in  the  direction  of  least  resistance ;  and  that  as  the  ro- 
siritance  (which  is  due  to  the  pressure  of  the  water  diffused  in 
a  gaseous  s(!ite)  diminishes,  the  evaporation  increuse*.  Con- 
versely, that  rushing  together  of  particles  called  condensation, 
which  fakes  place  when  any  portion  of  atmospheric  vapour 
liLis  iu  temperature  much  lowortii,  may  be  interpreted  as  a 
(iiriiinution  of  the  mutual  pressure  among  the  condensing 
particles,  while  the  pressure  of  surrounding  particles  remains 
the  aamc ;  and  so  is  a  motion  taking  place  in  the  direction  of 
lessened  resistance.  In  the  course  followed  by  the  resulting 
rain-drops,  we  have  one  of  the  simplest  instances  of  the  joint 
effect  of  the  two  antngonist  forces.  The  Earth's  attraction, 
and  the  resistance  of  atmospheric  currents  ever  varying  in 
direction  and  intensity,  give  as  their  resultants,  lines  which 
incline  to  the  horizon  in  countless  different  degrees  and  under- 
go perpetual  variations.  Jlore  clearly  still  is  the  law  exem- 
plified by  these  same  rain-drops  when  they  reach  the  ground. 
In  the  course  they  take  while  trickling  over  its  surface,  in 
every  rill,  in  ever}'  lurger  stream,  and  in  every  river,  we  sea 
them  descending  as  straight  as  the  antagonism  of  surround- 
ing objccis  permits.  From  moment  to  moment,  the  motion 
of  water  towards  the  Kartli's  centre  is  opjwsod  by  the  solid 
matter  around  and  under  it ;  and  from  moment  to  moment 
its  route  ia  tho  resultant  of  the  lines  of  greatest  traction  and 
least  resistance.  So  far  from  a  cascade  furnishing,  as  it  seems 
to  do,  an  exception,  it  furnishes  but  another  illustration.  For 
though  all  solid  obstacles  to  a  vertical  fall  of  the  wator  are 
removed,  yet  the  water's  horizontal  momentum  is  an  obstacle ; 
and  ths  parabola  in  which  the  stream  leaps  from  t^e  pro- 


THB  DIRECTION  OF   MOTIOIC.  231 

|eoting  ledge,  ^  generated  by  the  combined  gravitation  and 
momentum.  It  may  be  well  just  to  draw  attention 

to  the  degree  of  complexity  here  produced  in  the  line  of 
movement  by  the  variety  of  forces  at  work.  In  atmospheric 
currents,  and  still  more  clearly  in  water-courses  (to  which 
might  be  added  ocean-streams),  the  route  followed  is  too  com- 
plex to  be  defined,  save  as  a  curve  of  three  dimensions  with 
an  ever  varying  equation. 

The  Earth's  solid  crust  undergoes  changes  that  supply  an- 
other group  of  illustrations.  The  denudation  of  lands  and 
the  depositing  of  the  removed  sediment  in  new  strata  at  the 
bottoms  of  seas  and  lakes,  is  a  process  throughout  which  mo- 
tion is  obviously  determined  in  the  same  way  as  is  that  of  the 
water  effecting  the  transport.  Again,  though  we  have  no 
direct  inductive  proof  that  the  forces  classed  as  igneous,  ex- 
pend themselves  along  lines  of  least  resistance ;  yet  what  little 
we  know  of  them  is  in  harmony  with  the  belief  that  they  do 
so.  Earthquakes  continually  revisit  the  same  localities,  and 
special  tracts  undergo  for  long  periods  together  successive 
elevations  or  subsidences, — facts  which  imply  that  already- 
fractured  portions  of  the  Earth's  crust  are  those  most  prone 
to  yield  under  the  pressure  caused  by  further  contractions. 
The  distribution  of  volcanoes  along  certain  lines,  as  well  as 
the  frequent  recurrence  of  eruptions  from  the  same  vents, 
are  facts  of  like  meaning. 

S  78.  That  organic  growth  takes  place  in  the  direction  of 
least  resistance,  is  a  proposition  that  has  been  set  forth  and 
illustrated  by  Mr.  James  Hinton,  in  the  Medico- Chirurgica I 
Review  for  October,  1868.  After  detailing  a  few  of  the  earl)^ 
observations  which  led  him  to  this  generalization,  he  for- 
mulates it  thus : — 

"  Organic  form  is  the  result  of  motion." 
"  Motion  takes  the  direction  of  least  resistance." 
"Therefore  organic  form  is  the  result  of  motion  in  the 
direction  of  least  resistance." 


v^ixa  mat  it  increases,  wind 

whithersoever  the  obstacles  it  meets  in  its  patl: 
«j;;ro\ving  there  most,  where  the  nutritive  mate 
to  it  most  abundantly.     As  we  look  on  the  ro 
tree,  it  appears  to  us  as  if  they  had  forced  t 
giant  violence  into  the  solid  earth.     But  it  ii 
were  led  on  gently,  cell  added  to  cell,  softly  a 
scended,  and  the  loosened  earth  made  way.   Oi 
deed,  they  expand  with  an  enormous  power,  bi 
condition  of  the  growing  radicles  utterly  forbid 
tion  that  they  are  forced  into  the  earth.     Is  it 
indeed,  that  the  enlargement  of  the  roots  alread] 
crack  the  surrounding  soil,  and  help  to  make  t 
into  which  the  new  rootlets  grow  P  "         *         * 
''  Throughout  almost  the  whole  of  organic  nati 
form  is  more  or  less  distinctly  marked.     Now,  n 
resistance  takes  a  spiral  direction,  as  may  be  see 
tion  of  a  body  rising  or  falling  through  watei 
rising  rapidly  in  water  describes  a  spiral  closel 
a  corkscrew,  and  a  body  of  moderate  specific  gra 
into  water  m^y  be  seen  to  fall  in  a  curved  c 
^ipiral    tendency    of   which   mnrr    v- 
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tnd  in  its  perfect  form  a  manifest  spiral  may  be  tiuced  through 
the  left  ventricle,  right  ventricle,  right  auricle,  left  auricle 
and  appendix.  And  what  is  the  spiral  turn  in  which  the 
heart  commences  but  a  necessary  result  of  the  lengthening, 
under  a  limit,  of  the  cellular  mass  of  which  it  then  con- 
iisfs?"         •         •         • 

**  Every  one  must  have  noticed  the  peculiar  curling  up  of 
ihe  young  leaves  of  the  common  fern.  The  appearance  is  as 
if  the  leaf  were  rolled  up,  but  in  truth  this  form  is  merely  a 
phenomenon  of  growth.  The  curvature  results  from  the  in- 
crease of  the  leaf,  it  iB  only  another  form  of  the  wrinkling  up, 
or  turning  at  right  angles  by  extension  under  limit." 

"  The  rollinir  up  or  imbrication  of  the  petals  in  many  flower- 
buds  IS  a  similar  thing ;  at  an  early  period  the  small  petals 
may  be  seen  lying  side  by  side,  afterwards  growing  within  the 
capsule,  they  become  folded  round  one  another."       ♦      •       • 

"  If  a  flower-bud  be  opened  at  a  sufficiently  early  period, 
the  stamens  will  be  found  as  if  moulded  in  the  cavity  between 
the  pistil  and  the  corolla,  which  cavity  the  anthers  exactly 
fill ;  the  stalks  lengthen  at  an  after  period.  I  have  noticed 
also  in  a  few  instances,  that  in  those  flowers  in  which  the 
petals  are  imbricated,  or  twisted  together,  the  pistil  is  taper- 
ing as  growing  up  between  the  petals ;  in  some  flowers  which 
have  the  petals  so  arranged  in  the  bud  as  to  form  a  dome  (as 
the  hawthorn;  e.  g.),  the  pistil  is  flattened  at  the  apex,  and 
in  the  bud  occupies  a  space  precisely  limited  by  the  stamens 
below,  and  the  enclosing  petals  above  and  at  the  sides.  I 
have  not,  however,  satisfied  myself  that  this  holds  good  in  all 


cases." 


Without  endorsing  all  Mr.  Hinton's  illustrations,  to 
some  of  which  exception  might  be  taken,  his  conclusion 
may  be  accepted  as  a  large  instalment  of  the  truth.  It  is, 
however,  to  be  remarked,  that  in  the  case  of  organic  growth, 
as  in  all  other  cases,  the  line  of  movement  is  in  strictness 
the  resultant  of  tractive  and  resistant  forces;  and  that 
the  tractive  forces  here  form  so  considerable  an  elemont 
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that  the  formula  is  ucaroely  complete  without  ihom.  The 
shapes  of  plants  are  manifestly  modified  by  graTitalion  : 
the  direction  of  each  branch  is  not  what  it  would  have  been 
were  tho  tractive  fort-e  of  the  Earth  absent ;  and  every  flower 
and  leaf  is  somewhat  altered  in  the  course  of  development  by 
tiio  weight  of  its  porta.  Though  in  animals  such  effect b  aro 
leas  conspicuous,  yot  the  instances  in  which  0exib!e  organs 
liave  their  directions  m  great  measure  determined  by  gravity, 
justify  theasaeriion  that  throughout  the  whole  organism  the 
fonns  of  parts  must  be  aSccted  by  this  force. 

I'he  organic  movements  which  constitute  growth,  are  not, 
however,  tho  only  organic  movemenle  to  be  interpreted. 
There  are  also  those  which  constitute  function.  And  through- 
out these  the  same  general  principles  are  dincernihle.  That 
tlie  vessela  along-  whieh  blood,  Ivmjih,  bile,  and  all  the 
Recretiona,  find  their  ways,  are  channels  of  least  resistance, 
id  a  fact  almost  too  conspicuous  to  be  named  as  an  illustration. 
Less  conspicuous,  however,  is  the  ti-uth,  that  the  currents  set- 
ting along  these  vessels  are  affected  by  the  tractive  force  of 
tho  Earth :  witness  varicose  veins ;  witness  the  relief  to  an 
inflamed  part  obtained  by  raising  it ;  witness  tho  congestion 
of  head  and  face  produced  by  stooping.  And  in  the  fuct  that 
dropsy  in  the  legs  gets  greater  by  day  and  decreases  at  night, 
while,  conversely,  that  ocdematous  fullness  under  the  eyes 
common  in  debility,  grows  worse  during  the  hours  of  reclin- 
ing and  decreases  after  getting  up,  shows  us  how  the  trans- 
udation of  fluid  through  the  walls  of  tho  capillaries,  varies  ac- 
cording as  change  of  position  changes  the  effect  of  gravity  in 
different  parts  of  the  body. 

It  may  be  well  in  passing  just  to  note  the  bearing  of  the 
principle  on  the  development  of  species.  From  a  dynamic 
point  of  viow,  "  natural  selection  "  impUes  structural  changes 
^loug  lines  of  least  resistance.  The  multiplication  of  any  kind 
of  plant  or  animal  in  localities  that  are  favourable  to  it,  is  a 
growth  where  the  antagonistic  forces  are  less  tlian  elsewhere. 
And  the  preservation  of  varieties  that  succeed  better  than  their 
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iUies  in  coping  with  surrounding  conditions,  is  the  oontina- 
ance  of  vital  movement  in  those  directions  where  the  obstacles 
to  it  are  most  eluded. 

$  79.  Throughout  the  phenomena  of  mind  the  law  enunci- 
ated is  not  so  readily  established.  In  a  large  part  of  them, 
4a  those  of  thought  and  emotion,  there  is  no  perceptible  move- 
menl  Even  in  sensation  and  volition,  which  show  us  in  one 
part  of  the  body  an  effect  produced  by  a  force  applied  to  an- 
other part,  the  intermediate  movement  is  inferential  rather 
than  visible.  Such  indeed  are  the  difficulties  that  it  is  not 
possible  here  to  do  more  than  briefly  indicate  the  proofs  which 
might  be  given  did  space  permit. 

Supposing  the  various  forces  throughout  an  organism  to  be 
previously  in  equilibrium,  then  any  part  which  becomes  the 
.^eat  of  a  further  force,  added  or  liberated,  must  be  one  from 
which  the  force,  being  resisted  by  smaller  forces  aroimd,  will 
initiate  motion  towards  some  other  part  of  the  organism.  If 
elsewhere  in  the  organism  there  is  a  point  at  which  force  is 
being  expended,  and  which  so  is  becoming  minus  a  force  which 
it  before  had,  instead  of  plus  a  force  which  it  before  had  not, 
and  thus  is  made  a  point  at  which  the  re-action  against  sur^ 
rounding  forces  is  diminished ;  then,  manifestly,  a  motion  tak- 
ing place  between  the  first  and  the  last  of  these  points  is  a 
motion  along  the  line  of  least  resistance.  Now  a  sensation 
implies  a  force  added  to,  or  evolved  in,  that  part  of  the  organ- 
ism which  is  its  seat ;  while  a  mechanical  movement  implies 
an  expenditure  or  loss  of  force  in  that  part  of  the  organism 
which  is  its  seat.  Hence  if,  as  we  find  to  be  the  fact,  motion  is 
habitually  propagated  from  those  parts  of  an  organism  to  which 
the  external  world  adds  forces  in  the  shape  of  nervous  impres* 
dons,  to  those  parts  of  an  organism  which  react  on  the  external 
world  through  muscular  contractions,  it  is  simply  a  fulfil- 
ment of  the  law  above  enunciated.  From  this  general 
conclusion  we  may  pass  to  a  more  special  one.  When  there 
U  anything  in  the  circumstances  of  an  animal's  life,  involving 
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that  a  sensation  in  one  particular  place  ia  habitually  followed 
liy  a  contraction  in  another  particular  place — when  there  is 
thus  a  freqnently- repeated  molittii  through  the  organism  be- 
tween these  places ;  what  must  be  the  result  as  respects  the 
line  ttlon^  which  themotiona  take  place?  ReBtoration  of  equi- 
librium between  the  points  at  which  the  forces  have  been 
increased  and  decreased,  must  take  place  through  aime  ehaii- 
uel.  If  this  chiinnel  is  affoctod  by  the  discharge — if  the 
ohstructivo  actiyn  of  the  tissues  Iraversed,  involves  any 
reaction  upon  them,  deducting  from  their  obstructive 
])ower ;  then  a  fiubsequonl  motion  between  these  two  points 
will  meet  with  less  resistai:cc  along  this  channel  than  the  pre- 
\-imia  motion  met  with;  and  will  consequently  take  this 
channel  slill  mono  decidedly.  If  eo,  every  repetition  will  slil! 
fiirlhcT  eliniini'«h  the  resialanee  oHcred  by  this  route;  and 
lience  will  gradually  be  formed  between  the  two  a  permanent 
line  of  communication,  differing  greatly  from  the  surrounding 
tissue  in  respect  of  the  case  with  which  force  traverses  it.  We 
see,  therefore,  that  if  between  a  particular  impression  and  a 
particular  motion  associated  with  it,  there  is  established  a 
connexion  producing  what  is  called  reflex  action,  the  law  that 
motion  follows  the  lino  of  least  resistance,  and  that,  if  the 
conditions  remain  constant,  resistance  in  any  direction  ia  dimin- 
ished by  motion  occurring  in  that  direction,  supplies  an  expla- 
nation. "Without  further  details  it  will  ho  manifest  that 
a  like  interpretation  may  be  given  to  the  succession  of  all 
other  nervous  changes.  If  in  the  surrounding  world  there 
are  objects,  attributes,  or  actions,  that  usually  occur  together, 
the  effects  severally  produced  by  them  in  the  organism  will  be- 
come BO  eonnecte<l  by  those  repetitions  which  wo  call  experience, 
that  they  also  will  occur  together.  In  pi-ojjortion  to  the  fro' 
qucncy  with  which  any  external  connexion  of  phenomena  is 
experienced,  will  be  the  strength  of  the  answering  internal  con- 
nexion of  nervous  states.  Thus  there  will  arise  all  degrees  of 
cohesion  among  nervous  states,  as  there  ere  all  degrees  of  com- 
monness among  the  surrauuding  co-existences  and  sequencee 
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that  generate  them :  whence  must  result  a  general  correspond- 
ence between  associated  ideas  and  associated  actions  in  the 
environment.* 

The  relation  between  emotions  and  actions  may  be  similarly 
construed.  As  a  first  illustration  let  us  observe  what  happens 
with  emotions  that  are  imdirected  by  volitions.  These,  like 
feelings  in  general,  expend  themselves  in  generating  organii 
changes,  and  chiefly  in  muscular  contractions.  As  wan 
pointed  out  in  the  last  chaptor,  there  result  movements  of 
the  involuntary  and  voluntary  muscles,  that  are  great  in  pro- 
portion as  the  emotions  are  strong.  It  remains  here  to  be 
pointed  out,  however,  that  the  order  in  which  these  muscles 
are  aflFected  is  explicable  only  on  the  principle  above  set  forth. 
Thus,  a  pleasurable  or  painful  state  of  mind  of  but  slight 
intensity,  does  little  more  than  increase  the  pulsations  of  the 
heart.  Why  ?  For  the  reason  that  the  relation  between 
nervous  excitement  and  vascular  contraction,  being  common 
to  every  genus  and  species  of  feeling,  is  the  one  of  most 
frequent  repetition  ;  that  hence  the  nervous  connexion  is,  in 
the  way  above  shown,  the  one  which  offers  the  least  resistance 
to  a  discharge  ;  and  is  therefore  the  one  along  which  a  feeble 
force  produces  motion.  A  sentiment  or  passion  that  is  some- 
what stronger,  affects  not  only  the  heart  but  the  muscles  of 
the  face,  and  especially  those  around  the  mouth.  Here  the 
like  explanation  applies;  since  these  muscles,  being  both  com- 
paratively small,  and,  for  purposes  of  speech,  perpetually 
used,  offer  less  resistance  than  other  voluntary  muscles 
to  the  nervo- motor  force.  By  a  further  increase  of  emotion 
the  respiratory  and  vocal  muscles  become  perceptibly  excited. 
Finally,  under  strong  passion,  the  muscles  in  general  of  the 
trunk  and  limbs  are  violently  contracted.  Without  saying 
(hat  the  facts  can  be  thus  interpreted  in  all  their  details  (a 

*  This  paragraph  is  a  re^statement,  somewhat  amplified,  of  an  idea  set  forth  id 
the  MstUe(hChirurgieal  lUview  for  January,  1859  (pp.  189  and  190)  ;  and  eon- 
lains  the  germ  of  the  intended  fifth  part  of  the  Principle*  of  Fsychology^  wUoib 
was  withheld  fur  the  reasons  given  in  the  preface  to  that  work 
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Uak  requinog  data  impossible  to  obtain)  it  may  be  safely  said 
that  the  order  of  excitation  is  from  muscles  that  are  small  and 
frequently  acted  on,  to  tboae  which  are  lar^r  and  lees  fro- 
quently  acted  on.  The  single  instance  of  laughter,  wbicb  ia 
on  undirected  discliarge  of  feeling  that  affects  first  the 
muscles  round  the  month,  then  those  of  the  vocal  and  rcapii> 
i*vrj  apparatus,  then  those  of  the  limbs,  and  then  those  of 
the  spine;"  suffices  to  show  that  when  no  special  route  is 
opened  for  it,  a  force  evolved  in  the  nervous  centres  produces 
motion  along  channels  which  offer  the  least  resistance,  and  if 
it  is  too  great  to  escape  by  these,  produces  motion  along 
channels  offering  snccessivety  greater  resistance. 

Probably  it  will  be  thought  impossible  to  extend  this 
reasoning  so  as  to  include  volitions.  Yet  we  are  not  without 
evidence  that  the  transition  from  special  desires  to  special 
muscular  acts,  conforms  to  the  same  principle.  It  may  be 
shown  that  the  mental  antecedents  of  a  voluntary  movement, 
are  antecedents  which  temporarily  make  the  line  along  which 
this  movement  takes  place,  the  line  of  least  resistance.  For 
a  volition,  suggcHtcd  as  it  necesaarily  is  by  some  previous 
thought  connected  with  it  by  associations  that  determine  the 
transition,  is  itself  a  representation  of  the  movements  that  are 
willed,  and  of  their  sequences.  But  to  represent  in  conscious- 
ness certain  of  our  own  movements,  is  partially  to  arouse  the 
sensations  accompanying  such  movements,  inclusive  of  those 
of  muscidar  tension — is  partially  to  excite  the  appropriate 
motor-nerves  and  all  the  other  nerves  implicated.  That  is  to 
say,  the  volition  is  itself  an  incipient  discharge  along  a  line 
which  previous  experiences  have  ren<1cred  a  line  of  least  re- 
sistance. And  the  passing  of  volition  into  action  is  simply  a 
tH)mpletion  of  the  discharge. 

Ono  corollary  from  this  must  bo  noted  before  proceeding  ; 
namely,  that  the  particular  set  of  muscular  movements  bj 
n  hich  any  object  of  desire  is  reached,  are  movements  imply- 
"  pnbluliad  >■ 
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Ing  the  smallebt  total  of  forces  to  be  overcome.  Ab  each  feel- 
ing generates  motion  along  the  line  of  least  resistance,  it  is 
tolerably  clear  that  a  group  of  feelings,  constituting  a  more 
or  less  complex  desire,  will  generate  motion  along  a  series  of 
lines  of  least  resistance.  That  is  to  say,  the  desired  end  will 
be  achieved  with  the  smallest  expenditure  of  effort.  Should 
it  be  objected  that  through  want  of  knowledge  or  want  of 
skill,  a  man  often  pursues  the  more  laborious  of  two  courses, 
and  so  overcomes  a  larger  total  of  opposing  forces  than  was 
necessary ;  the  reply  is,  that  relatively  to  his  mental  state  the 
course  he  takes  is  that  which  presents  the  fewest  difficulties. 
Though  there  is  another  which  in  the  abstract  is  easier,  yet 
his  ignorance  of  it,  or  inability  to  adopt  it,  is,  physically  con- 
sidered, the  existence  of  an  insuperable  obstacle  to  the  dis- 
charge of  his  energies  in  that  direction.  Experience  obtained 
by  himself,  or  communicated  by  others,  has  not  established 
in  him  such  channels  of  nervous  communication  as  are  re- 
quired to  make  this  better  course  the  course  of  least  re- 
sistance to  him. 

§  80.  As  in  individual  animals,  inclusive  of  man,  motion 
follows  lines  of  least  resistance,  it  is  to  be  inferred  that  among 
"Aggregations  of  men,  the  like  will  hold  good.  The  changes 
in  a  society,  being  due  to  the  joint  actions  of  its  members,  the 
courses  of  such  changes  will  be  determined  as  are  those  of  all 
other  changes  wrought  by  composition  of  forces. 

Thus  when  we  contemplate  a  society  as  an  organism,  and 
observe  the  direction  of  its  growth,  wo  find  this  direction  to 
be  that  in  which  the  average  of  opposing  forces  is  the  least. 
Its  units  have  energies  to  be  expended  in  self-maintenance 
and  reproduction.  These  energies  are  met  by  various 
environing  energies  that  are  antagonistic  to  them — those  oi 
geological  origin,  those  of  climate,  of  wild  animals,  of  other 
human  races  with  whom  they  are  at  enmity  or  in  competi- 
tion. And  the  tracts  the  society  spreads  over,  are  those  in 
which  there  is  the  smallest  total  antagonism.     Or,  reducing 
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the  matter  to  it^  ultimate  teriua,  we  may  say  that  tiicfiesoiiiil 
units  have  jointly  and  severally  to  preserve  themselves  nmJ 
LhL'ir  offspring  from  those  inorgiinic  and  organic  forces  which 
ai'e  ever  tondinj,'  to  destroy  them  (either  indirectly  by  osi- 
dalioD  and  by  undue  abstraction  of  heat,  or  directly  by  bodily 
mutilation)  ;  that  those  forces  are  either  counteracted  by 
others  wbicb  arc  available  in  the  shape  of  food,  clotliing, 
habitations,  and  appliances  of  defence,  or  arc,  as  fur  as  may 
bo,  eluded ;  and  that  population  spreads  in  whichever  di- 
rections there  is  the  readiest  escape  from  these  forces,  or  the 
least  exerlion  in  obtaining  the  materials  for  resisting  them, 
or  both.  For  tliese    reasons  it   happens  that  fertile 

valleys  where  water  and  vegetal  produce  abound,  aro  early 
peopled.  Sea-shoi-oB,  too,  supplying  a  largo  amount  of  easily- 
gathered  food,  are  lines  along  which  mankind  have  common- 
ly spread.  The  general  fact  that,  so  far  aswe  can  judge  from 
the  traces  left  by  tlieoi,  largo  societies  first  appeared  in  those 
tropical  regions  wliere  the  fruita  of  the  earth  aro  obtainable 
with  comijarativcly  little  exertion,  and  whore  tho  cost  of 
maintaining  bodily  heat  is  but  slight,  is  a  fact  of  like  mean- 
ing. And  to  these  instances  may  be  added  tho  allied  one 
daily  furnished  by  emigration ;  which  we  see  going  on  to- 
wards countries  presenting  tho  fewest  obstacles  to  the 
sclf-prcscrvation  of  individuals,  and  therefore  to  national 
growth.  Similarly  with  that  resistance  to  ihe  move- 

ments of  a  society  which  neighbouring  societies  offer.  Each 
of  the  tribes  or  nations  inhabiting  any  region,  increases  in 
numbers  until  it  outgrows  its  means  of  subsistence.  In  each 
there  is  thus  a  force  ever  pressing  outwards  on  to  adjacent 
areas — a  force  antagonized  by  like  forces  in  the  Iribos  or 
nations  occupying  those  areas.  And  the  ever- recurring  wars 
that  result— the  conquests  of  weaker  tribes  or  nations,  and 
the  over-running  of  their  territories  by  the  victors,  are 
instances  of  social  movements  taki^g  place  in  the  directions 
of  least  resistance.  Nor  do  the  conquered  peoples,  when 
they   escape  extermination  or  enslavement,  fail  to  show  ub 
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fnoyements  that  are  similarly  determined.  For  migrating  aa 
they  do  to  less  fertile  regions — taking  refuge  in  deserts  or 
among  mountains — moving  in  a  direction  where  the  re- 
sistance to  social  growth  is  comparatively  great ;  they  still  do 
this  only  imder  an  excess  of  pressure  in  all  other  directions  : 
tlie  physical  obstacles  to  self-preservation  they  encounter, 
being  really  less  than  the  obstacles  offered  by  the  enemies 
from  whom  they  fly. 

Internal  social  movements  may  also  be  thus  interpreted. 
Localities  naturally  fitted  for  producing  particular  commodi- 
ties— that  is,  localities  in  which  such  commodities  are  got  at 
the  least  cost  of  force — that  is,  localities  in  which  the  desires 
for  these  commodities  meet  with  the  least  resistance ;  become 
localities  especially  devoted  to  the  obtainment  of  these  com  • 
modities.  Where  soil  and  climate  render  wheat  a  profitable 
crop,  or  a  crop  from  which  the  greatest  amount  of  life-sustain- 
ing power  is  gained  by  a  given  quantity  of  effort,  the  growth 
of  wheat  becomes  the  dominant  industry.  Where  wheat  can- 
not be  economically  produced,  oats,  or  rye,  or  maize,  or  rice, 
or  potatoes,  is  the  agricultural  staple.  Along  sea-shores  men 
support  themselves  with  least  effort  by  catching  fish ;  and 
hence  choose  fishing  as  an  occupation.  And  in  places  that 
are  rich  in  coal  or  metallic  ores,  the  population,  finding  that 
labour  devoted  to  the  raising  of  these  materials  brings  a 
larger  return  of  food  and  clothing  than  when  otherwise  di- 
rected, becomes  a  population  of  miners.  This  last 
instance  introduces  us  to  the  phenomena  of  exchange  ;  which 
equally  illustrate  the  general  law.  For  the  practice  of 
barter  begins  as  soon  as  it  facilitates  the  fulfilment  of  men's 
desires,  by  diminishing  the  exertion  needed  to  reach  the  ob- 
jects of  those  desires.  When  instead  of  growing  his  own 
com,  weaving  his  own  cloth,  sewing  his  own  shoes,  each  man 
began  to  confine  himself  to  farming,  or  weaving,  or  shoemak- 
ing;  it  was  because  each  found  it  more  laborious  to  make 
everything  he  wanted,  than  to  make  a  great  quantity  of  one 
thing  and  bar^-er  the  surplus  for  the  rest :  by  exchange,  each 
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piooured  the  necessaries  of  lift)  without  encountering  go  moob 
resistance.  Jloroovcr,  in  deciding  what  commodity  to  priv 
ducc,  each  citizen  was,  as  he  is  at  the  present  day,  guided  ia 
the  same  manner.  For  besides  those  local  conditions  which 
dctennino  whole  sections  of  a  society  towards  the  iudustrioa 
easiest  for  them,  there  aro  also  individual  conditions  and  indi- 
vidual aptitudes  which  to  each  citizen  render  certain  occupa- 
tions preferable  ;  and  in  choosing  those  forms  of  activity 
which  their  special  circumstances  and  faculties  dictate, 
these  social  unita  are  severally  moving;  towards  the  objecta 
of  their  desires  in  the  directiona  which  present  to  them  tho 
fewest  obstacles.  The  procesa  of  transfer  which  oom- 

inerco  pre-supposea,  supplies  another  series  of  examples.  So 
loiiu  as  tlie  forces  to  bo  overcome  in  procuring  any  necessary 
of  life  in  the  disliict  whure  it  is  consumed,  are  Icsa  than  tho 
forces  to  be  overcome  ia  procuring  it  from  an  adjacent  dis- 
trict, exchange  does  not  take  place.  But  when  the  adjacent 
district  produees  it  with  an  economy  that  is  not  out-balanced 
by  cost  of  transit — when  the  distance  is  so  small  and  the 
route  BO  easy  that  tho  labour  of  conveyance  plus  tho  labour 
of  production  is  less  than  tho  labour  of  production  in  the  con- 
suming district,  transfer  commences.  Movement  in  the  di- 
rection of  least  resistance  is  also  seen  in  the  cstabliahment  of 
the  channels  along  which  intercourse  takes  place.  At  the 
outset,  when  goods  are  carried  on  the  backs  of  men  and 
horses,  the  paths  chosen  are  those  which  combine  shortness 
with  levelness  and  freedom  from  obstacles— those  wliich  are 
aihievod  with  the  smallest  exertion.  And  in  the  subsequent 
formation  of  each  lughway,  the  course  tnken  is  that  which 
deviates  horizontally  from  a  straight  line  so  far  only  as  is 
needful  to  avoid  vertical  deviations  entailing  greater  labour 
in  draught.  The  smallest  total  of  obstructive  forces  deter- 
mines the  route,  ev?n  in  seemingly  exceptional  eases;  as 
where  a  detour  is  made  to  avoid  the  opposition  of  a  laud- 
owner.  All  subsequent  improvements,  ending  in  macada- 
mized roada,   canals,   and  railways,   which   reduce   the  an- 
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tagonism  of  friction  and  gravity  to  a  minimum,  exemplify 
the  same  truth.  After  there  comes  to  be  a  choice  of  roads 
between  one  point  and  another,  we  still  see  that  the  road 
chosen  is  that  along  which  the  cost  of  transit  is  the  least : 
cost  being  the  measure  of  resistance.  Even  where,  time  being 
a  consideration,  the  more  expensive  route  is  followed,  it  is  so 
because  the  loss  of  time  involves  loss  of  force.  When, 

division  of  labour  having  been  carried  to  a  considerable  ex- 
tent and  means  of  communication  made  easy,  there  arises  a 
marked  localization  of  industries,  the  relative  growths  of  the 
populations  devoted  to  them  may  be  interpreted  on  the  same 
principle.  The  influx  of  people  to  each  industrial  centre,  as 
well  as  the  rate  of  multiplication  of  those  already  inhabiting 
it,  is  determined  by  the  payment  for  labour ;  that  is — by  the 
quantity  of  commodities  which  a  given  amoimt  of  effort  will 
obtain.  To  say  that  artisans  flock  to  places  where,  in  conse- 
quence of  facilities  for  production,  an  extra  proportion  of  pro- 
duce can  be  given  in  the  shape  of  wages ;  is  to  say  that  they 
flock  to  places  where  there  are  the  smallest  obstacles  to  the 
support  of  themselves  and  families.  Hence,  the  rapid  in- 
crease of  number  which  occurs  in  such  places,  is  really  a 
social  growth  at  points  where  the  opposing  forces  are  the 
least. 

Nor  is  the  law  less  clearly  to  be  traced  in  those  functional 
changes  daily  going  on.  The  flow  of  capital  into  businesses 
yielding  the  largest  returns ;  the  buying  in  the  cheapest 
market  and  selling  in  the  dearest ;  the  introduction  of  more 
economical  modes  of  manufacture ;  the  development  of  better 
agencies  for  distribution ;  and  all  those  variations  in  the 
currents  of  trade  that  are  noted  in  our  newspapers  and  tele- 
grams from  hour  to  hour ;  exhibit  movement  taking  place  in 
directions  where  it  is  met  by  the  smallest  total  of  opposing 
forces.  For  if  we  analyze  each  of  these  changes — if  instead 
of  interest  on  capital  we  read  surplus  of  products  which  re- 
mains after  maintenance  of  labourers;  if  we  so  interpret 
large  interest  or  large  surplus  to  imply  labour  expended  with 
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the  greatest  results ;  aud  if  labour  expended  witb  the  great"*! 
results  means  muscular  action  bo  directed  aa  to  evade  ob- 
stacles aa  fur  as  possible  j  we  see  that  all  these  commerciul 
phenomena  arc  complicated  motions  set  up  along  lines  of 
least  resistance. 

Objections  of  two  opposite  kinds  will  perhaps  be  made  to 
these  sociological  applications  of  the  law.  By  some  it  may 
be  said  that  the  term  force  as  here  used,  is  used  metaphori- 
cally— that  to  apeak  of  men  as  impelled  in  certain  directions 
by  certain  dosircB,  is  u  figure  of  speech  and  not  the  statement 
of  a  physical  fact.  The  reply  is,  that  the  foregoing  illustra- 
tions are  to  he  interpreted  literally,  and  that  the  procesBca  de- 
scribed are  physical  ones.  The  pressure  of  hunger  is  an 
actual  force — a  acnBition  implying  some  state  of  nerrons  ten- 
sion ;  and  the  muscular  action  which  tlie  acnsation  proir.pts 
is  really  a  discharge  of  it  in  the  shape  of  bodily  motion — a 
discharge  which,  on  analyzing  the  mental  acts  involved,  will 
be  found  to  follow  lines  of  least  resistance.  Hence  the 
motions  of  a  society  whose  members  are  impelled  by  this  or 
any  other  desire,  are  actually,  and  not  metaphorically,  to  be 
understood  in  the  manner  shown.  An  opposite  ob- 

jection may  possibly  he,  that  the  several  illustrations  given 
are  elaborated  truisms  ;  and  that  the  law  of  direction  of  mo- 
tion being  once  recognized,  the  fact  that  social  movements, 
in  common  with  all  others,  must  conform  to  it,  follows  inevit- 
ably. To  this  it  may  be  rejoined,  that  a  mere  abstract  asser- 
tion that  Boeial  movements  must  do  tins,  would  carry  no  con- 
viction to  the  majority  ;  and  that  it  is  needful  to  show  fioir 
they  do  it.  For  social  phenomena  to  be  unified  with  pheno- 
mena of  simpler  kinds,  it  is  requisite  that  such  generaliza- 
tions as  those  of  political  economy  shall  bo  reduced  to  equi- 
valent propositions  expressed  in  terms  of  force  and  motion. 
Social  movements  of  these  various  orders  severally  conform 
lo  the  two  derivative  principles  named  at  Uio  outset.  In  tho 
tirst  place  we  may  observe  bow,  once  set  up  in  given  di- 
rjctious,  such  movements,  like  all  others,  tend  to  continue  in 
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iLaie  directions.  A  commercial  mania  or  panic,  a  oxurent 
of  commodities,  a  social  custom,  a  political  agitation,  or  a 
popular  delusion,  maintains  its  course  for  a  long  time  after  its 
original  sourco  has  ceased ;  and  requires  antagonistic  forces 
to  arrest  it.  In  the  second  place  it  is  to  be  noted  that  in 
proportion  to  the  complexity  of  social  forces  is  the  tortuous- 
ness  of  social  movements.  The  involved  series  of  muscular 
contractions  gone  through  by  the  artizan,  that  he  may  get 
the  wherewithal  to  buy  a  loaf  lying  at  the  baker's  next  door, 
show  us  how  extreme  becomes  the  indirectness  of  motion 
when  the  agencies  at  work  become  very  numerous — a  truth 
still  better  illustrated  by  the  more  public  social  actions ;  as 
those  which  end  in  bringing  a  successful  man  of  business, 
towards  the  close  of  his  life,  into  parliament. 

§  81.  And  now  of  the  general  truth  sot  forth  in  this 
chapter,  as  of  that  dealt  with  in  the  last,  let  us  ask — what  is 
our  ultimate  evidence  P  Must  we  accept  it  simply  as  an  em- 
pirical generalization  ?  or  may  it  be  established  as  a  coroUary 
from  a  still  deeper  truth  P  The  reader  will  anticipate  the 
answer.  We  shall  find  it  deducible  from  that  datum  of 
consciousness  which  underlies  all  science. 

Suppose  several  tractive  forces,  variously  directed,  to  be  act- 
ing on  a  given  body.  By  what  is  known  among  mathema- 
ticians  as  the  composition  of  forces,  there  may  be  found  for 
any  two  of  these,  a  single  force  of  such  amount  and  direction 
as  to  produce  on  the  body  an  exactly  equal  eflfect.  If  in  the 
direction  of  each  of  them  there  be  drawn  a  straight  lino, 
and  if  the  lengths  of  these  two  straight  lines  be  made  pro- 
portionate to  the  amounts  of  tho  forces ;  and  if  from  the  end 
of  each  line  there  be  drawn  a  line  parallel  to  the  other,  so 
as  to  complete  a  parallelogram  ;  then  tho  diagonal  of  this 
parallelogram  represents  the  amount  and  direction  of  a  force 
that  is  eqidvalent  to  the  two.  Such  a  resultant  force,  as  it  is 
called,  may  be  found  for  any  pair  of  forces  throughout  the 
group.     Similarly^  for  any  pair  of  such  I'csultants  a  single 
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resultant  may  be  found.  And  ty  repeating  this  course,  all  of 
lliein  may  be  roiluocd  to  two.  If  these  two  ore  equal  and 
opposite — th^t  is,  ii'  there  is  no  lino  of  greatest  traction, 
iiHif.iou  dws  not  take  place.  If  they  are  tqipoeite  but  not 
equal,  motion  lakes  place  in  the  direction  of  the  greater. 
And  if  they  are  neither  equal  nor  opposite,  molaon  takes 
place  in  the  direction  of  their  resultant.  For  in  either  of 
tho30  cases  there  is  nn  uu antagonized  force  in  one  direction. 
And  this  residuary  force  that  ia  not  neutralized  by  an  oppos- 
ing one,  must  move  the  body  in  the  direction  in  which  it  is 
acting.  To  assert  the  contrary  is  to  assert  that  a  force  can 
lie  expended  wilhout  effect — without  generating  an  equiva- 
Ifiit  force  ;  and  by  so  implying  that  force  can  cease  to  exist, 
lliis  involves  ii  di'nial  of  the  persistence  of  force.  It 

needs  scarcely  bo  added  that  if  in  place  of  tractions  wo  take 
resistances,  the  argument  equally  holds ;  and  that  it  holds  also 
where  both  tractions  and  resistances  are  concerned.  Thus 
the  law  that  motion  follows  the  hne  of  greatest  traction,  or 
the  line  of  least  resistance,  or  the  resultant  of  the  two,  is  a 
necessary  deduction  from  that  primordial  truth  which  tran- 
scends proof. 

lleduce  the  proposition  to  its  simplest  form,  and  it  becomes 
still  more  obviously  consequent  on  the  persistence  of  force. 
Suppose  two  weights  suspended  over  a  pulley  or  from  the  ends 
of  an  equal-armed  lever ;  or  better  still — suppose  two  men 
■  pulling  against  each  other.  lu  such  cases  we  say  that  the 
header  weight  will  descend,  and  that  the  stronger  man 
will  draw  the  weaker  towards  him.  But  now,  if  we  are  asked 
liow  we  know  which  is  the  heavier  weight  or  the  stronger 
man  ;  we  can  only  reply  that  it  ia  the  one  producing  motion 
in  the  direction  of  it«  pulL  Our  only  evidence  of  excess  of 
force  is  the  movement  it  produces.  Cut  if  of  two  opposing 
tractions  we  can  know  one  aa  greater  than  the  other  only  by 
the  motion  it  generates  in  its  own  direction,  then  the  assertion 
tbat  motion  occurs  in  the  direction  of  greatest  traction  is  u 
tniiam.     "When,  going  a  step  further  back,  we  seek  a  warrant 
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for  the  aasumption  that  of  the  two  conflicting  forces,  that  ia 
the  greater  which  produces  motion  in  its  own  direction,  wo 
find  no  other  than  the  consciousness  that  such  part  of  the 
greater  force  as  is  unneutralized  by  the  lesser,  must  produce 
its  effect — ^the  consciousness  that  this  residuary  force  cannot 
disappear,  but  must  manifest  itself  in  some  equivalent  change 
«^the  consciousness  that  force  is  persistent.  Here  too, 

AS  before,  it  may  be  remarked  that  no  amount  of  varied  illus- 
trations, like  those  of  which  this  chapter  mainly  consists,  can 
give  greater  certainty  to  the  conclusion  thus  immediately 
drawn  from  the  ultimate  datum  of  consciousness.  For  in  all 
cases,  as  in  the  simple  ones  just  given,  we  can  identify  the 
greatest  force  only  by  the  resulting  motion.  It  is  impossible 
for  us  ever  to  get  evidence  of  the  occurrence  of  motion  in  any 
other  direction  than  that  of  the  greatest  force ;  since  our 
measure  of  relative  greatness  among  forces  is  their  relative 
power  of  generating  motion.  And  clearly,  while  the  compara- 
tive greatness  of  forces  is  thus  determined,  no  multiplication 
of  instances  can  add  certainty  to  a  law  of  direction  of  move- 
ment which  follows  immediately  from  the  persistence  of  force. 
From  this  same  primordial  truth,  too,  may  be  deduced  the 
principle  that  motion  once  set  up  along  any  line,  becomes  it- 
self a  cause  of  subsequent  motion  along  that  line.  The  me- 
chanical axiom  that,  if  left  to  itself,  matter  moving  in  any  di- 
rection will  continue  in  that  direction  with  undiminished 
velocity,  is  but  an  indirect  assertion  of  the  persistence  of 
force ;  since  it  is  an  assertion  that  the  force  manifested  in 
the  transfer  of  a  body  along  a  certain  length  of  a  certain 
line  in  a  certain  time,  cannot  disappear  without  producing 
some  equal  manifestation — a  manifestation  which,  in  the  ab- 
sence of  conflicting  forces,  must  be  a  further  transfer  in  the 
same  direction  at  the  same  velocity.  In  the  case  of 

matter  traversing  matter  the  like  inference  is  necessitated. 
Here  indeed  the  actions  are  much  more  complicated..  A  liquid 
that  follows  a  certain  channel  through  or  over  a  solid,  as  water 
fdong  the  Earth's  surface,  loses  part  of  its  motion  in  the  shape 
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of  heat,  through  friction  and  collision  with  the  maltera  fomu 
ing  its  bed.  A  fiirthor  amoniit  of  its  motion  may  bo  absorbed 
iu  overcominp  forces  which  it  liberates  ;  aa  when  it  loosens  a 
moss  which  fulk  into,  and  blocks  np,  ite  channcL  But  after 
these  deductions  by  transformation  into  other  modes  of  force, 
any  further  deduction  from  the  motion  of  the  wal*r  is  at  the 
expense  of  u  reoction  on  'he  channel,  which  by  so  much  di- 
minisbes  its  obstructive  power :  such  reaction  being  shown  in 
the  motion  acquired  by  the  detacJied  portions  which  arc  car- 
ried away.  The  cutting  out  of  river-courses  is  a  perpetual 
illustration  of  this  truth.  Still  more  involved  is  the 

ease  of  motion  passing  through  matter  by  impulse  from  part 
to  part ;  as  a  nervotis  discbarge  through  animal  tissue.  Some 
cbeinica!  change  mav  be  wrought  along  the  routo  traversed, 
which  may  render  it  less  fit  than  before  for  conveying  a  current. 
Or  the  motion  may  itself  be  in  part  metamorphosed  into  some 
obstructive  form  of  force ;  as  in  metals,  the  conducting  powei 
of  which  is,  for  the  time,  decreased  by  tho  heat  which  the 
passage  of  electricity  itself  generates.  The  real  question  ie, 
however,  what  structural  modification,  if  any,  is  produced 
throughout  the  matter  traversed,  apart  from  incidental  dis- 
turbing forces — apart  from  everything  but  the  necesmry  re- 
sistance of  the  matter :  that,  namely,  which  results  from  the 
inertia  of  its  unita.  If  we  confine  our  attention  to  that 
part  of  the  motion  which,  escaping  transformation,  continues 
its  course,  tlien  it  is  a  corollary  from  the  persistence  of 
force  that  as  much  of  this  remaining  motion  as  is  taken 
np  in  changing  the  positions  of  the  units,  must  leave  these  by 
so  much  less  able  to  obstruct  subsequent  motion  in  the  same 
direction. 

Thus  in  all  the  changes  heretofore  and  at  present  displayed 
by  the  Solar  System  ;  in  all  those  that  have  gone  on  and  are 
still  going  on  in  the  Earth '»  crust ;  in  aU  processes  of  organic 
development  and  function ;  in  all  mental  actions  and  the 
efi'ects  they  work  on  the  body ;  and  in  all  modifications  of 
Btructure  and  activity  in  societies ;  the  implied  movements  are 
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of  necessity  detormincd  in  the  manner  above  sot  forth. 
Wherever  we  see  motion^  its  direction  most  be  that  of  the 
greatest  force.  Wherever  wo  see  the  greatest  force  to  be 
acting  in  a  given  direction^  in  that  direction  motion  mnst 
ensne.  These  are  not  tmths  holding  only  of  one  class^  or  of 
some  classes^  of  phenomena;  but  they  aro  among  those 
aniversal  tmths  by  which  oar  knowledge  of  phenomena  in 
general  ia  nmiied* 


CHAPTER  X. 

THE  SnYTHM  OF  MOTION. 

S  SS.  When  the  pennant  of  a  Teaaol  lying  becalntod  first 
Mhows  the  coming  breeze,  it  docs  so  by  gentle  Titidulationa 
that  travi:!  fiuui  ila  Gxed  tu  ita  free  end.  Presently  the  anils 
begin  to  flap ;  and  their  blows  against  the  mast  increase  in 
rapidity  aa  the  breeze  rises.  Even  when,  being  fully  bellied 
out,  they  are  in  great  part  steadied  by  the  strain  of  the  yarda 
and  cordage,  their  free  edges  tremble  with  each  stronger 
guat.  And  should  there  come  a  gale,  the  jar  that  is  felt  on 
laying  hold  of  the  shrouds  ahows  that  the  rigging  vibrates ; 
while  the  rush  and  whistle  of  the  wind  prove  that  in  it,  also, 
rapid  undulations  are  generated.  Ashore  the  conflict  between 
the  current  of  air  and  the  things  it  meets  results  in  a  like 
rhj-thmical  action.  The  leaves  all  shiver  in  the  blast ;  each 
branch  oscillates ;  and  every  exposed  tree  sways  to  and  fro. 
The  blades  of  grass  and  dried  bents  in  the  meadowB,  and  still 
better  the  stalks  in  the  neighbouring  corn-fiolds,  exhibit  the 
same  rising  and  falling  movement.  Nor  do  the  more  stable 
objects  fail  to  do  the  like,  though  in  a  less  manifest  fashion ; 
as  witness  the  shudder  that  may  be  felt  throughout  a  house 
during  the  paroxysms  of  a  violent  storm.  Streams  of 

water  produce  in  opposing  objects  llie  same  general  eff'ects  aa 
do  streiima  of  air.  Submerged  weeds  growing  in  the  middle 
of  a  brook,  undulate  from  end  to  end.  Branches  brought 
down  by  the  last  flood,  and  Icfl  entangled   at    the    bottom 
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where  the  current  is  rapid,  are  thrown  into  a  stuie  of  up  and 
down  movement  that  is  slow  or  quick  in  proportion  as  thej 
are  large  or  small ;  and  where,  as  in  great  rivers  like  the 
Mississippi,  whole  trees  are  thus  held,  the  name  "  sawyers,'' 
by  which  they  are  locally  known,  sufficiently  describes  the 
rhythm  produced  in  them.  Note  again  the  efifect  of  the 
antagonism  between  the  current  and  its  channeL  In  shallow 
places,  where  the  action  of  the  bottom  on  the  water  flowing 
over  it  is  visible,  we  see  a  ripple  produced — a  series  of  undula- 
tions. And  if  we  study  the  action  and  re-action  going  on 
between  the  moving  fluid  and  its  banks,  we  still  find  the 
principle  illustrated,  though  in  a  different  way.  For  in  every 
rivulet,  as  in  the  mapped-out  course  of  every  great  river,  the 
b^nds  of  the  stream  from  side  to  side  throughout  its  tortuous 
course  constitute  a  lateral  undulation — an  undulation  so  in- 
evitable that  even  an«  artificially  straightened  channel  is 
eventually  changed  into  a  serpentine  one.  Analogous  phe- 
nomena may  be  observed  where  the  water  is  stationaiy  and 
the  solid  matter  moving.  A  stic^k  drawn  laterally  through 
the  water  with  much  force,  proves  by  the  throb  which  it 
communicates  to  the  hand  that  it  is  in  a  state  of  vibration. 
Even  where  the  moving  body  is  massive,  it  only  requires  that 
great  force  should  be  applied  to  get  a  sensible  effect  of  like 
kind  :  instance  the  screw  of  a  screw-steamer,  which  instead 
of  a  smooth  rotation  falls  into  a  rapid  rhythm  that  sends  a 
tremor  through  the  whole  vessel.  The  sound  which 

results  when  a  bow  is  drawn  over  a  violin-string,  shows  us 
vibrations  produced  by  the  movement  of  a  solid  over  a  solid. 
In  lathes  and  planing  machines,  the  attempt  to  take  off  a 
thick  shaving  causes  a  violent  jar  of  the  whole  apparatus,  and 
the  production  of  a  scries  of  waves  on  the  iron  or  wood  that 
is  cut.  Every  boy  in  scraping  his  slate-pencil  finds  it 
scarcely  possible  to  help  making  a  ridged  surface.  If  you 
roll  a  ball  along  the  ground  or  over  the  ice,  there  is  always 
more  or  less  up  and  down  movement — a  movement  that  is 
visible  while  the  velocity  is  considerable,  but   becomes  too 
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amoU  and  rapid  to  be  seen  by  the  unaided  eye  as  the  velocity 
dimiiiifihes.  However  emooth.  the  rails,  and  however  per- 
feclly  built  the  carriages,  a  railway-train  inevitably  geta  into 
oauilliitlonB,  both  lateral  and  vertical.  Even  where  moving 
matter  is  suddenly  arrested  by  collision,  the  law  is  still  illufi- 
tratod  ;  for  both  the  body  atriking  and  the  body  struck  are 
made  to  tremble;  and  trembling  is  rhythmical  movement- 
Little  as  wo  habitually  observe  it,  it  is  yef  certain  that  tha 
impulses  our  actions  impress  from  moment  to  moment  on 
surrounding  objects,  are  propagated  througli  them  in  vibra- 
tions. It  needs  but  to  look  through  a  toleacopc  of  high 
power,  to  be  convinced  that  each  pulsation  of  the  heart  gives 
a  jar  to  the  whole  room.  If  we  pass  to  motions  of 

another  order— those  namely  vrhich  take  place  in  the  elherial 
medium — we  still  find  the  same  thing.  Every  fresh  dis- 
covery confirms  the  hypothesis  that  light  consists  of  undula- 
tions. The  rays  of  heat,  too,  arc  now  found  to  have  a  like 
fundamental  nature  ;  their  undulations  differing  from  those 
of  light  only  in  their  comparative  lengths.  Nor  do  the  move- 
ments of  electricity  fail  to  furnish  ua  with  an  illustration ; 
though  one  of  a  different  order.  The  northern  aurora  may 
often  be  observed  to  pulsate  with  waves  of  greater  brightness ; 
and  the  electric  discharge  through  a  vacuum  shows  us  by  its 
stratified  appearance  that  the  current  is  not  uniform,  but 
comes  in  gushes  of  greater  and  lesser  intensity.  Should 

it  be  said  that  at  any  rate  there  arc  some  motions,  aa  those  of 
projectiles,  which  are  not  rhythmical,  the  reply  is,  that  the 
exception  is  apparent  only ;  and  that  these  motions  would  bo 
rhythmical  if  they  were  not  interrupted.  It  is  common  to 
assert  that  the  trajectory  of  a  cannon  ball  is  a  parabola ;  and 
it  is  true  that  (omitting  atmospheric  rcsislance)  the  curve  de- 
scribed differs  so  slightly  from  a  parabola  thnt  it  may  practi- 
cally bo  regarded  as  one.  But,  strictly  speaking,  it  is  a  por- 
tion of  an  extremely  eccentric  ellipse,  having  tlie  Earth's 
centre  of  gravity  for  its  remoter  focus  ;  and  but  for  its  arrest 
by  the  substance  of  the  Earth,  the  cannon  ball  wduld  tmvcl 
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rmind  that  focus  and  return  to  the  point  whence  it  started ; 
again  to  repeat  this  slow  rhythm.  Indeed,  while  seeming  at 
first  sight  to  do  the  reyerse,  the  discharge  of  a  cannon 
furnishes  one  of  the  best  illustrations  of  the  principle  enunci- 
ated. The  explosion  produces  violent  undulations  in  the 
surrounding  air.  The  whizz  of  the  shot,  as  it  flies  towards 
its  mark,  is  due  to  another  series  of  atmospheric  undulations. 
And  the  movement  to  and  from  the  Earth's  centre,  which  the 
cannon  ball  is  beginning  to  perform,  being  checked  by  solid 
matter,  is  transformed  into  a  rhythm  of  another  order; 
namely,  the  vibration  which  the  blow  sends  through  neigh- 
bouring bodies.* 

Rhythm  is  very  generally  not  simple  but  compound. 
There  are  usually  at  work  various  forces,  causing  undulations 
differing  in  rapidity  ;  and  hence  it  continually  happens  that 
besides  the  primary  rhythms  there  are  secondary  rhythms, 
produced  by  the  periodic  coincidence  and  antagonism  of  the 
primary  ones.  Double,  triple,  and  even  quadruple  rhythms, 
are  thus  generated.  One  of  the  simplest  instances  is  afforded 
by  what  in  acoustics  are  known  as  "  beats :"  recurring  inter- 
vals of  sound  and  silence  which  are  perceived  when  two  notes 
of  nearly  the  same  pitch  are  struck  together ;  and  which  are 
due  to  the  alternate  correspondence  and  antagonism  of  the 
atmospheric  waves.  In  like  manner  the  various  phenomena 
due  to  what  is  called  interference  of  light,  severally  result 
from  the  periodic  agreement  and  disagreement  of  etherial 
undulatiens — imdulations  which,  by  alternately  intensi- 
fying and  neutralizing  each  other,  produce  intervals  of 
increased  and  diminished  light.  On  the  sea-shore  may  be 
noted  sundry  instances  of  compound  rhythm.  We  have 
that  of  the  tides,  in  which  the  daily  rise  and  fall  under- 
goes a  fortnightly  increase  and  decrease,  due  to  the  alter- 
nate coincidence  and  antagonism  of  the  solar  and  lunar 

*  After  having  for  some  years  supposed  myself  alone  in  the  belief  that  all  mo- 
rion is  rhythmicd,  I  dUcoyered  that  my  friend  Professor  Tyndall  alfo  held  this 
dootrino. 
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Bttractiona.  We  have  again  that  which  is  perpittually 
I'urnuilied  by  tlie  surface  of  the  sea  :  every  largo  wave  bear* 
in{^  HinaUcr  ones  on  its  sides,  and  these  still  smaller  ones ; 
wilh  the  result  that  each  flake  of  foam,  along  with  the  por- 
tion of  water  bearing  it,  undergoes  minor  ascents  nnd  deaoents 
of  several  orders  while  it  19  being  raised  and  lowered  by  the 
greater  billows.  A  quite  different  and  very  interesting 
example  of  compound  rhythm,  occurs  in  the  little  rills  which, 
at  low  tide,  run  over  the  sand  out  of  the  shingle  banks  abov& 
^\Ticrc  the  channel  of  one  of  these  is  narrow,  and  the  stream 
TUDJi  strongly,  the  sand  at  the  bottom  is  raised  into  a  seriee 
of  ridges  corresponding  to  the  ripple  of  the  water.  On 
watching  for  a  short  time,  it  will  be  seen  that  these  ridges 
are  being  raised  higher  and  the  ripple  growing  stronger; 
imtil  at  length,  the  action  becoming  violent,  the  whole  series 
of  ridges  is  suddenly  swept  away,  the  stream  runs  smoothly, 
and  the  process  commences  afresh.  Instances  of  still  more 
complex  rhythms  might  be  added ;  but  they  will  come  mora 
appropriately  in  connexion  with  the  several  kinds  of  cosmica) 
clianges,  hereafter  to  be  dealt  with. 

From  the  ensemble  of  the  facts  as  above  set  forth,  it  will  be 
seen  that  rhythm  results  wherever  there  is  a  conflict  of  forces 
not  in  equilibrium.  If  the  antagonist  forces  at  any  point  are 
balanced,  there  is  rest ;  and  in  the  absence  of  motion  there 
can  of  course  bo  no  rhythm.  But  if  instead  of  a  balance 
there  is  an  excess  of  force  in  one  direction — if,  as  necessarily 
follows,  motion  is  set  up  in  that  direction ;  then  for  thai 
motion  to  continue  uniformly  in  that  direction,  it  is  requisite 
that  the  moving  matter  should,  notwithstanding  its  unceasing 
change  of  place,  present  unchanging  relations  to  the  sources 
of  force  by  which  its  motion  is  produced  and  opposed.  This 
however  is  impossible.  Every  further  transfer  through  space 
must  alter  the  ratio  between  the  forces  concerned — must  in- 
crease or  decrease  the  predominance  of  one  force  over  the 
other — must  prevent  uniformity  of  movement.  And  if  tha 
movement  cannot  bo  uniform,  *hen,  in  the  absence  of  accelers' 
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tion  or  retardation  continued  through  infinite  time  and  space, 
(resulta  which  cannot  be  conceived)  the  only  altematiye  is 
rhythm. 

A  secondary  conclusion  must  not  be  omitted.  In  the^last 
chapter  we  saw  that  motion  is  never  absolutely  rectilinear ; 
and  here  it  remains  to  be  added  that,  as  a  consequence,  rhythm 
is  necessarily  incomplete.  A  truly  rectilinear  rhythm  can 
arise  only  when  the  opposing  forces  are  in  exactly  the  same 
line ;  and  the  probabilities  against  this  are  infinitely  great. 
To  generate  a  perfectly  circular  rhythm,  the  two  forces  con- 
cerned must  be  exactly  at  right  angles  to  each  other,  and 
must  have  exactly  a  certain  ratio ;  and  against  this  the  pro* 
babilities  are  likewise  infinitely  great.  All  other  proportions 
and  directions  of  the  two  forces  will  produce  an  ellipse  of 
greater  or  less  eccentricity.  And  when,  as  indeed  always 
happens,  above  two  forces  are  engaged,  the  curve  described 
must  be  more  complex ;  and  cannot  exactly  repeat  itself.  So 
that  in  fact  throughout  nature,  this  action  and  re-action  of 
forces  never  brings  about  a  complete  return  to  a  previous 
state.  Where  the  movement  is  much  involved,  and  especially 
where  it  is  that  of  some  aggregate  whose  units  are  partially 
independent,  anything  like  a  regular  curve  is  no  longer 
traceable ;  we  see  nothing  more  than  a  general  oscillation. 
And  on  the  completion  of  any  periodic  movement,  the  degree 
in  which  the  state  arrived  at  differs  from  the  state  de- 
parted from,  is  usually  marked  in  proportion  as  the  influences 
at  work  are  numerous. 

§  83.  That  spiral  arrangement  so  general  among  the  more 
diffiised  nebulaB — an  arrangement  which  must  be  assimied  by 
matter  moving  towards  a  centre  of  gravity  through  a  resist- 
ing medium — shows  us  the  progressive  establishment  of 
revolution,  and  therefore  of  rhythm,  in  those  remote  spaces 
which  the  nebula)  occupy.  Double  stars,  moving  round  com- 
mon centres  of  gravity  in  periods  some  of  which  are  now 
ascertained,  exhibit  settled  rhythmical  actions  in  distant  partd 


liW  THE   BHTTHM    OP   MOTIOW. 

nf  our  sidcrial  system.  And  anoUier  fact  which,  though  of  i 
diiTcrent  order,  Ima  a  like  general  significance,  ia  furnished  bj 
vuriahlc  stars — stars  which  alternately  brighten  and  fade. 

The  periodicities  of  the  planets,  satcllitics,  and  cornels,  are 
BO  familiar  that  it  would  ho  inexcusable  to  name  them,  were 
it  not  needful  here  to  point  out  that  ihcy  are  so  many  grand 
illustrations  of  this  general  law  of  movement.  But  besides 
tlie  revolutions  of  these  bodies  in  tlieir  orbits  {all  more  or  legs 
excentrio)  and  tlieir  rotations  on  their  axes,  the  Solar  System 
pT'caenta  us  with  various  rhythms  of  a  less  manifest  and  more 
complex  kind.  In  each  planet  and  satellite  there  is  the  revo- 
lulion  of  the  nodes — a  slow  change  in  tho  position  of  the 
orbit-plane,  which  after  completing  itself  commences  afresh. 
Tlu'ro  'is  tho  gradiial  alteration  in  the  length  of  the  Bzia 
major  of  the  orbit;  and  .also  of  its  eccentricity:  both  of 
which  are  rhythmical  alike  in  the  sense  that  they  alternate 
between  maxima  and  minima,  and  in  the  sense  that  the  pro- 
gress from  one  extreme  to  the  other  is  not  uniform,  but  ia 
made  with  fluctuating  velocity.  Then,  too,  there  is  the  revo- 
lution of  the  line  of  apsides,  which  in  course  of  time  moves 
round  tho  heavens — not  regularly,  but  through  complex 
oscillations.  And  further  we  have  variations  in  the  directions 
of  the  planetary  axes — that  known  as  nutation,  and  that 
larger  gyration  which,  in  the  case  of  (he  Earth,  causes  the 
precession  of  the  equinoxes.  These  rhythms,  already 

more  or  less  compound,  arc  compounded  with  each  other. 
Such  an  instance  as  the  secular  acceleration  and  retardation 
of  the  moon,  consequent  on  the  varj'ing  exccntrieity  of  tho 
Earth's  orbit,  is  one  of  the  simplest.  Another,  having  more 
important  consequences,  results  from  the  changing  direction 
of  the  axes  of  rotation  in  planets  whose  orbits  arc  decidedly 
excentric.  E^cry  planet,  during  a  certain  long  period,  pre- 
sents more  of  its  northern  than  of  its  southern  hemisphere  to 
iho  sun  at  the  time  of  its  nearest  approach  tc  him  ;  and  then 
Again,  during  a  like  period,  presents  more  of  its  southern 
hemisphere  than  of  its  northern — a  recurring  eoincidenoa 
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wliiohy  thougli  causing  in  some  planets  no  sensible  alterationii 
of  climate^  involves  in  the  case  of  the  Earth  an  epoch  of 
21,000  years,  during  which  each  hemisphere  goes  through  a 
cycle  of  temperate  seasons,  and  seasons  that  are  extreme  in 
their  heat  and  cold.  Kor  is  this  all.  There  is  even  a  varia- 
tion of  this  variation.  For  the  summers  and  winters  of  the 
whole  Earth  become  more  or  less  strongly  contrasted,  as  the 
ezcentricity  of  its  orbit  increases  and  decreases.  Hence 
during  increase  of  the  excentricity,  the  epochs  of  moderately 
contrasted  seasons  and  epochs  of  strongly  contrasted  seasons, 
through  which  alternately  each  hemisphere  passes,  must  grow 
more  and  more  different  in  the  degrees  of  their  contrasts ; 
and  contrariwise  during  decrease  of  the  ezcentricity.  So 
that  in  the  quantity  of  light  and  heat  which  any  portion  oi 
the  Earth  receives  from  the  sun,  there  goes  on  a  quadruple 
rhythm :  that  of  day  and  night ;  that  of  summer  and  win- 
ter ;  that  due  to  the  changing  position  of  the  axis  at  perihe- 
lion and  aphelion,  taking  21,000  years  to  complete ;  and  that 
involved  by  the  variation  of  the  orbit's  excentricity,  gone 
through  in  millions  of  years. 

$  84.  Those  terrestrial  processes  whose  dependence  on  the 
solar  heat  is  direct,  of  course  exhibit  a  rhythm  that  corre- 
sponds to  the  periodically  changing  amount  of  heat  which 
each  part  of  the  Earth  receives.  The  simplest,  though  the 
least  obtrusive,  instance  is  supplied  by  the  magnetic  variations. 
In  these  there  is  a  diurnal  increase  and  decrease,  an  annual 
increase  and  decrease,  and  a  decennial  increase  and  decrease  ; 
the  latter  answering  to  a  period  during  which  the  solar  spots 
become  alternately  abundant  and  scarce :  besides  which  known 
variations  there  arc  probably  others  corresponding  with  the 
astronomical  cycles  just  described.  More  obvious  examples 
are  furnished  by  the  movements  of  the  ocean  and  the  atmo- 
sphere. Marine  currents  from  the  equator  to  the  poles  above, 
and  from  the  poles  to  the  equator  beneath,  show  us  an  un- 
oeasing  backward  and  forward  motion  throughout  this  vafit 
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mass  of  Tster — a  motion  van'ing  id  amount  according  to  tLa 
BCBK0U8,  and  conipouuded  with  smaller  like  motions  of  local 
origin.  The  ainiilarly-caused  genei'ul  currents  in  the  air,  have 
similar  annual  variations  similarly  modified.  Irregular  as 
they  are  in  detail,  we  still  see  in  the  monsoona  and  other  tropi- 
cal atmospheric  disturbancea,  or  even  in  our  own  equinoctial 
grilua  and  spring  east  vinds,  a  periodicity  sufficiently  decid- 
ed. Again,  we  have  an  alternation  of  times  during 
which  evaporation  predomiuatcB  with  times  during  which  oon- 
donsation  predominates :  shown  in  the  tropica  by  strongly 
raiirkcd  rainy  scasona  and  seasons  of  drought,  and  in  tJie 
temperate  zones  by  corresponding  changes  of  which  the  pe- 
riodicity, though  leas  definite,  is  atill  traceable.  The  difiuaion 
and  precipitation  of  water,  besides  the  slow  ollemations 
answering  to  different  parte  of  the  year,  furnish  us  with  ex- 
amples of  rhyihm  of  a  more  rapid  kind.  Daring  wet 
weather,  lasting,  let  us  say,  over  some  weeks,  the  tendency 
/o  condense,  though  greater  than  the  tendency  to  evaporate, 
does  not  show  itself  in  continuous  rain ;  but  the  period  is 
made  up  of  rainy  days  and  days  that  are  wholly  or  partially 
fair.  Nor  is  it  in  tliia  rude  alternation  only  that  tlie  law  is 
manifested.  During  any  day  throughout  this  wet  weather  a 
minor  rhythm  is  traceable ;  and  especially  so  when  the  ten  ■ 
dencics  to  evaporate  and  to  condense  are  nearly  balanced. 
Among  mountains  this  minor  rhythm  and  ils  causes  may  be 
Btudicd  to  great  advantage.  Moist  winds,  which  do  not  pre- 
cipitate their  contained  water  in  passing  over  the  compara- 
tively warm  lowlands,  lose  so  much  heat  when  they  roach 
the  cold  mountain  peaks,  that  condensation  rapidly  takes 
place.  Water,  however,  in  passing  from  the  gaseous  to  the 
fluid  state,  gives  out  a  considerable  amount  of  heat;  and 
hence  the  resulting  clouds  are  warmer  than  the  air  that  pre- 
cipitates them,  and  much  warmer  than  the  high  rocky  sur- 
faces round  which  they  fold  themselves.  Hence  in  the 
course  of  the  storm,  these  high  rocky  surfaces  are  raised  in 
iemperature,  partly  by  radiation  from  the  enwrapping  cload. 
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ptrtly  by  contact  of  the  falling  rain-drops.  Giving  off  more 
heat  than  before,  they  no  longer  lower  so  greatly  the  temper- 
ature of  the  air  passing  over  them  ;  and  so  cease  to  precipi- 
tate its  contained  water.  The  clouds  break ;  the  sky  begins 
to  clear ;  and  a  gleam  of  sunshine  promises  that  the  day  is 
going  to  be  fine.  But  the  small  supply  of  heat  which  the 
cold  mountain's  sides  have  received,  is  soon  lost :  especially 
when  the  dispersion  of  the  clouds  permits  free  radiation  into 
space.  Very  soon,  therefore,  these  elevated  surfaces,  becom- 
ing as  cold  as  at  first,  (or  perhaps  even  colder  in  virtue  of  tho 
evaporation  set  up,)  begin  again  to  condense  the  vapour  in 
the  air  above ;  and  there  comes  another  storm,  followed  by 
the  same  effects  as  before.  In  lowland  regions  this  action 
and  reaction  is  usually  less  conspicuous,  because  the  contrast 
of  temperatures  is  less  marked.  Even  here,  however,  it  may 
be  traced ;  and  that  not  only  on  showery  days,  but  on  days 
of  continuous  rain  ;  for  in  these  we  do  not  see  uniformity : 
always  there  are  fits  of  harder  and  gentler  rain  that  are  pro- 
bably caused  as  above  explained. 

Of  course  these  meteorologic  rhythms  involve  something 
corresponding  to  them  in  the  changes  wrought  by  wind  and 
water  on  the  Earth's  surface.  Variations  in  the  quantities  of 
sediment  brought  down  by  rivers  that  rise  and  fall  with  the 
seasons,  must  cause  variations  in  the  resulting  strata — alter- 
nations of  colour  or  quality  in  the  successive  laminad.  Beds 
formed  from  the  detritus  of  shores  worn  down  and  carried 
away  by  the  waves,  must  similarly  show  periodic  differences 
answering  to  the  periodic  winds  of  the  locality.  In  so  far  as 
frost  influences  the  rate  of  denudation,  its  recurrence  is  a 
factor  in  the  rhythm  of  sedimentary  deposits.  And  the 
geological  changes  produced  by  glaciers  and  icebergs  must 
similarly  have  their  alternating  periods  of  greater  and  less 
intensity. 

There  is  evidence  also  that  modifications  in  tho  Earth's 
crust  due  to  igneous  action  have  a  certain  periodicity.  Vol- 
canic eruptions  are  not  continuous  but  intermittent,  nnd  m 
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far  oA  the  data  eaable  as  to  judge,  liavo  a  certain  average 
rate  of  recurrence ;  which  rate  of  recurrence  is  complicated 
by  rising  into  epochs  of  greater  activity  and  failing  into 
epochs  of  eompurative  quiescence.  So  too  ia  it  with  eurth 
quakes  and  the  elevations  or  depressions  caused  by  tbem,  Al 
the  mouth  of  the  Mississippi,  the  alternation  of  strata  gives 
decisive  proof  of  aucc€ssivo  ainkinga  of  the  surface,  that 
have  taken  place  at  tolerably  equal  ifltervals,  3'"verywhcrc, 
in  the  extonsivc  groups  of  conformable  strata  that  imply 
small  BubsidcnccH  recurring  with  a  certain  average  frequency, 
we  see  a  rhythm  in  the  action  and  reaction  between  the 
Earth's  crust  and  its  molten  contents — &  rhythm  compounded 
with  those  slower  ones  shown  in  the  termination  of  groups  of 
afruta,  and  the  commencement  of  other  groups  not  con- 
formable to  them.  Tliere  is  even  reason  for  suspect- 
ing a  geological  periodicity  that  is  immensely  slower  and  far 
wider  in  its  effects ;  namely,  an  alternation  of  those  vast  up- 
heavals and  submergencics  by  which  continents  are  produced 
where  there  wcro  oceans,  and  oceans  whore  there  were  conti- 
nents. For  supposing,  as  we  may  fairly  do,  that  the  Earth's 
crust  is  throughout  of  tolerably  equal  thickness,  it  is  manifest 
that  such  portions  of  it  as  become  most  depressed  below  the 
average  level,  must  have  their  inner  surfaces  most  exposed 
to  the  currents  of  molten  matter  circtdating  within,  and  will 
therefore  undergo  a  larger  amount  of  what  may  be  called 
igneous  denudation  ;  while,  conversely,  the  withdrawal  of  the 
inner  surfaces  from  these  currents  where  the  Earth's  crust  is 
most  elevated,  will  cause  a  tnicKcning  more  or  less  compens- 
ating the  aqueous  denudation  going  on  externally.  Hence 
those  depressed  areas  over  which  the  deepest  oceans  lie,  beiufj 
gradually  thinned  beneath  and  not  covered  by  much  sedi- 
mentary deposit  above,  will  become  areas  of  least  resistance, 
and  will  then  begin  to  yield  to  the  upward  pressure  of  the 
Earth's  contents  ;  whence  will  result,  througliout  such  areas, 
long  continued  elevations,  ceasing  only  when  the  reverse  state 
of  things  has  been  brought  aboat.     Whether  this  speculation 
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be  well  or  ill  fonndedy  does  not  however  aflbot  the  generai 
eonoluflion.  Apart  from  it  we  haye  sufficient  evidence  that 
geologic  processes  are  rhythmical. 

'  S  85.  Perhaps  nowhere  are  the  illustrations  of  rhythm 
BO  numerous  and  so  manifest  as  among  the  phenomena  of  life. 
Plants  do  not»  indeed,  usually  show  us  any  decided  periodi- 
citiesy  save  those  determined  by  day  and  night  and  by  the 
seasons.  But  in  animals  we  have  a  great  variety  of  move* 
ments  in  which  the  alternation  of  opposite  extremes  goes  on 
with  all  degrees  of  rapidity.  The  swallowing  of  food  is 
effected  by  a  wave  of  constriction  passing  along  the  oesopha- 
gus ;  its  digestion  is  accompanied  by  a  muscular  action  of  the 
stomach  that  is  also  xmdulatory ;  and  the  peristaltic  motion  of 
the  intestines  is  of  like  nature.  The  blood  obtained  from  this 
food  is  propelled  not  in  a  uniform  current  but  in  pulses ;  and 
it  is  aerated  by  lungs  that  alternately  contract  and  expand.  All 
locomotion  results  fiom  oscillating  movements :  even  where  it 
is  apparently  continuous,  as  in  many  minute  forms,  the  mi- 
croscope proves  the  vibration  of  cilia  to  be  the  agency  by 
which  the  creature  is  moved  smoothly  forwards. 

Primary  rhythms  of  the  organic  actions  are  compounded 
with  secondary  ones  of  longer  duration.  These  various 
modes  of  activity  have  their  recurring  periods  of  increase  and 
decrease.  We  see  this  in  the  periodic  need  for  food,  and  in  the 
periodic  need  for  repose.  Each  meal  induces  a  more  rapid 
rhythmic  action  of  the  digestive  organs;  the  pulsation  of 
the  heart  is  accelerated ;  and  the  inspirations  become  more 
frequent.  During  sleep,  on  the  contrary,  these  several 
movements  slacken.  So  that  in  the  course  of  the  twenty- 
four  hours,  those  small  imdulations  of  which  the  different 
kinds  of  organic  action  are  constituted,  undergo  one  long 
wave  of  increase  and  decrease,  complicated  with  several 
minor  waves.  Experiments  have  shown  that  there 

are  still  slower  rises  and  falls  of  functional  activity. 
Waste  and  assimilation  are  not  balanced  by  every  meali  bal 
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(fDt:  or  other  mniDtainB  for  Boinc  time  a.  slight  excose  ;  Mlhitt 
a  person  in  ordinary  health  ia  found  to  undergo  an  iucrease 
and  decrease  of  weight  during  recurring  intervals  of  tolerable 
ei|uality,  Bcsidta  these  regular  periods  there  are  still  loogDJ 
and  comparatively  irregular  ones  ;  namely,  those  altematioris 
of  greater  and  loss  vigour,  which  even  healthy  people  expe- 
rience. So  inevitable  are  theae  oscillations  that  even  men  in 
training  cannot  bo  kept  stationary  at  their  highest  power,  but 
when  they  have  reached  it  begin  to  retrograde.  Fur- 

ther evidence  of  rhythm  in  the  vital  movements  is  fur- 
nished by  invalids.  Sundry  disorders  are  named  from  the 
intermittent  character  of  their  symptoms.  Even  where  the 
periodicity  is  not  very  marked,  it  is  mostly  traceable.  Patients 
rarely  if  over  get  miiforialy  worso  ;  and  convalescents  have 
usually  their  days  of  partial  relapse  or  of  less  decided  ad- 

Aggrogatca  of  living  creatures  illustrate  the  general  truth 
in  other  ways.  If  each  epocica  of  organism  be  regarded  as  a 
whole,  it  displays  two  kinds  of  rhythm.  Life  as  it  exista  in 
all  the  members  of  such  species,  is  an  extremely  complex  kind 
of  movement,  more  or  less  distinct  from  the  kinds  of  move- 
ment which  constitute  life  in  Other  species.  In  each  indi- 
vidual of  the  species,  this  extremely  complex  kind  of  move- 
ment begins,  rises  to  its  climax,  declinoa,  and  ceases  in 
death.  And  every  successive  generation  thus  exhibits  a  wave 
of  that  pecidiar  activity  characterizing  the  species  as  a 
whole.  The  other  form  of  rhythm  i.s  to  be  traced  in 

that  variation  of  number  which  each  tribe  of  animals  and 
plants  is  ever  undergoing.  Throughout  the  unceasing  con- 
flict between  the  tendency  of  a  species  to  increase  and  the 
ftntagonistic  tendencies,  there  is  never  an  equilibrium  :  one 
always  predominates.  In  the  case  even  of  a  cultivated  plant 
or  domesticated  animal,  where  artificial  means  are  need  ti- 
maintain  the  supply  at  a  uniform  level,  we  still  see  that  oscil- 
lations of  abundance  and  scarcity  cannot  be  avoided.  And 
^naong  the  orealurcs  uncared  for  by  man,  such   oscillation! 
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ore  usually  more  marked.  After  a  race  of  organisms  has 
been  greatly  thinned  by  enemies  or  lack  of  food,  its  surviying 
members  become  more  favourably  circumstanced  than  usual 
During  the  decline  in  their  numbers  their  food  has  g^own 
rdatiTely  more  abundant ;  while  their  enemies  haye  diminish- 
ed from  want  of  prey.  The  conditions  thus  remain  for 
some  time  jEavourable  to  their  increase ;  and  they  multiply 
rupidly.  By  and  by  their  food  is  rendered  relatively  scarce, 
at  the  same  time  that  their  enemies  have  become  more 
numerous ;  and  the  destroying  influences  being  thus  in  excess, 
their  number  begins   to  diminish  again.  Yet  one 

more  rhythm,  extremely  slow  in  its  action,  may  be  traced  in 
the  phenomena  of  Life,  contemplated  under  their  most  general 
aspect.    The  researches  of  palaDontologists  show  that  there 
have  been  going  on,  during  the  vast  period  of  which  our  sedi- 
mentary rocks  bear  record,  successive   changes  of  organic 
forms.    Species  have  appeared,  become  abundant,  and  then 
disappeared.     Genera,  at  first  constituted  of  but  few  species, 
have  for  a  time  gone  on  growing  more  multiform  ;  and  then 
have  begun  to  decline  in  the  number  of  their  subdivisions  : 
leaving  at  last  but  one  or  two  representatives,  or  none  at  alL 
During  longer  epochs  whole  orders  have  thus  arisen,  culmin- 
ated, and  dwindled  away.  And  even  those  wider  divisions  con- 
taining many  orders  have  similarly  undergone  a  gradual  rise, 
a  high  tide,  and  a  long-continued  ebb.   The  stalked  Crinoidea, 
for  example,  which,  during  the  carboniferous  epoch,  became 
abundant,  have  almost  disappeared :  only  a  single  species 
being  extant.     Once  a  large  family  of  molluscs,  the  Brachio- 
poda  have  now  become  rare.     The  shelled  Cephalopoda,  at 
one  time  dominant  among  the  inhabitants  of  the  ocean,  both  in 
number  of  forms  and  of  individuals,  are  in  our  day  nearly 
extinct.     And  after  an  "  age  of  reptiles,**  there  has  come  an 
age  in  which  reptiles  have  been  in  great  measure  supplanted 
by  mammals.  .  Whether  these  vast  rises  and  falls  of  different 
kinds  of  life  ever  imdergo  anything  approaching  to  repetitions, 
(which  they  may  possibly  do  in  correspondence  with  ihciw 
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vast  cycles  of  eloTntioD  and  subsidence  thut  produce  conHnenls 
and  oceans,)  it  ia  sufficiently  clear  that  Life  on  the  Earth  has 
not  progressed  unifonalyj  but  in  immense  undulations. 

g  66.  It  is  not  manifest  that  the  chants  of  coTiseiousupAS 
lire  in  any  sense  rhythmical.  Yet  here,  too,  analysis  prove* 
Imth  that  the  mental  state  existing  at  any  moment  ia  not 
uniform,  bat  ia  decomposable  into  rapid  oacillations ;  and  also 
that  mental  states  pass  through  longer  intervals  of  incnniBi])<> 
and  decreasing  intensity. 

Though  while  attending  to  any  single  sensation,  or  any 
groop  of  related  sensationa  constituting  the  consciouBneas  ol 
an  object,  we  seem  to  remain  for  the  time  in  a  porsiat<.'nt  and 
homugenefiiir!  condition  of  mind,  a  carct'ul  self-examination 
shows  that  this  appareutly  unbroken  mental  state  is  in  truth 
traTeraed  by  a  number  of  minor  states,  in  which  various  other 
sensations  and  perceptions  arc  rapidly  presented  and  disappear. 
From  the  admitted  fact  that  thinking  consists  iu  the  esfabliah- 
ment  of  relations,  it  is  a  necessary  corollary  that  the  main- 
tenance of  consciousness  in  any  one  state  to  tho  entire  exclu- 
sion of  other  states,  would  be  a  cessation  of  thought,  that  ia,  of 
consciousness.  So  that  any  seemingly  continuous  feeling,  say 
of  pressure,  really  consists  of  portions  of  that  feeling  perpetu- 
ally recurring  after  tho  momentary  intrusion  of  other  feelings 
and  ideas — quick  thoughts  concerning  the  place  where  it  is 
felt,  the  external  object  producing  it,  its  consequences,  and 
other  things  suggested  by  association.  Thus  there  ia  going 
on  an  extremely  rapid  departure  from,  and  return  t«,  that  par- 
ticiJar  mental  state  which  we  regard  aa  persistent.  Besides 
tho  evidence  of  rhythm  in  consciousness  which  direct  analyaii 
thus  affords,  we  may  gather  further  evidence  from  the  corre- 
lation between  feeling  and  movement.  Sensationsand  emoiions 
expend  themselves  in  producing  muscular  contractions.  If  & 
scnsationoremotion  were  strictly  continuous,  there  would  be- a 
eontinuoua discharge  alongthoseraotornervca acted  upon.  l!ut 
so  far  as  experiments  with  artilicinl  stimuli  enable  'is  to  jndge, 
^|^ptiiiiio<is  discharge  along  the  nerve  lending  to  ;i  niiiM'l'<. 
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does  not  contract  it :  a  broken  diBcharge  is  reqidred— a  rapid 
snoceesian  of  shocks.  Hence  musonlar  contraction  pre-supposes 
that  rhythmic  state  of  consciousness  which  direct  observation 
discloses.  A  much  more  conspicuous  rhythm,  haying 

longer  wayes,  is  seen  during  the  outflow  of  emotion  into 
daodng,  poetry,  and  mxiaic.  The  current  of  mental  energy 
that  shows  itself  in  these  modes  of  bodily  action,  is  not  con- 
tinuous, but  falls  into  a  succession  of  pulses.  The  measure  of 
a  dance  is  produced  by  the  alternation  of  strong  muscular 
contractions  with  weaker  ones ;  and,  save  in  measures  of  the 
simplest  order  such  as  are  found  among  barbarians  and 
children,  this  alternation  is  compounded  with  longer  rises  and 
falls  in  the  degree  of  muscular  excitement.  Poetry  is  a  form  of 
speech  which  results  when  the  emphasis  is  regularly  recurrent ; 
that  is,  when  the  muscular  effort  of  pronunciation  has  de- 
finite periods  of  greater  and  less  intensity^ — periods  that  are 
complicated  with  others  of  like  nature  answering  to  the  suc- 
cessive verses.  Music,  in  still  more  various  ways,  exemplifies 
the  law.  There  are  the  recurring  bars,  in  each  of  which  there 
is  a  primary  and  a  secondary  beat.  There  is  the  alternate 
increase  and  decrease  of  muscular  strain,  implied  by  the 
ascents  and  descents  to  the  higher  and  lower  notes — as- 
cents and  descents  composed  of  smaller  waves,  breaking  the 
rises  and  falls  of  the  larger  ones,  in  a  mode  peculiar  to  each, 
melody.  And  then  we  have,  further,  the  alternation  oi  piano 
and  forte  passages.  That  these  several  kinds  of  rhythm, 
characterizing  sBsthetic  expression,  are  not,  in  the  common 
sense  of  the  word,  artificial,  but  are  intenser  forms  of  an  un- 
dulatory  movement  habitually  generated  by  feeling  in  its 
bodily  discharge,  is  shown  by  the  fact  that  they  are  all  trace- 
able in  ordinary  speech;  which  in  every  sentence  has  its 
primary  and  secondary  emphases,  and  its  cadence  containing 
a  chief  rise  and  fall  complicated  with  subordinate  rises 
and  falls ;  and  which  is  accompanied  by  a  more  or  less 
oscillatory  action  of  the  limbs  when  the  emotion  is 
great.  Still  longer  undulations  may  be  observed  by 

every  one,  in  himself  and  in  others,  on  occasions  of 
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pleasure  or  extreme  pain.  Note,  in  the  first  place,  that  pain 
having  lU  origiji  in  bodily  disorder,  ia  nearly  always  percep- 
tibly rhythmical.  During  hours  iu  which  it  never  actually 
wases,  ithaaita  variations  of  intensity — fitsorparosyBina;  and 
thun  after  these  hours  of  suffering  there  usually  come  houra 
of  comparative  ease.  Moral  pain  has  the  like  emuUer  and 
larger  waves.  One  possessed  hy  intense  grief  does  not  utter 
continuous  moans,  or  shed  teara  with  an  equable  rapidity  ; 
hut  these  signs  of  passion  come  in  recurring  bursts.  Then 
after  a  time  during  which  suuh  stronger  and  weaker  waves 
of  emotion  alternate,  there  comes  a  calm — a  time  of  compar&- 
live  deadnesa ;  to  which  again  succeeds  another  interval, 
when  dull  soiTow  rises  afresh  into  acute  anguish,  with  ita 
series  of  paroxysms.  Simihirly  in  great  delight,  especially  u 
manifested  by  children  who  have  ita  display  less  under  oontrol, 
there  are  visible  variations  in  the  intensity  of  feeling  ahowQ— 
fits  of  hiughtcr  and  dancing  about,  separated  by  pauses  in 
which  smiles,  and  other  slight  manifestations  of  pleasure, 
suffice  to  discharge  the  lessened  excitement.  Nor  are 

there  wanting  evidences  of  mental  undulations  greater  in 
length  than  any  of  these — undulations  which  take  weeks,  oi 
months,  or  years,  to  complete  themselves.  We  continually 
hear  of  moods  which  recur  at  intervals.  Very  many  pcrsDns 
have  their  epochs  of  vivacity  and  depression.  There  are  periods 
of  industry  following  periods  of  idleness ;  and  times  at  which 
particular  subjects  or  tastes  are  cultivated  with  seal,  alternat- 
ing with  times  at  which  they  arc  neglected.  Respecting 
which  slow  oscillatioua,  the  only  qualification  to  be  made  is, 
that  being  affected  by  nunaerous  influences,  they  are  com- 
paratively irregular. 

§  87,  In  nomadic  societies  the  changes  of  place,  deter 
mined  as  they  usually  are  by  esliaustion  or  failure  of  the 
supply  of  food,  are  periodic  ;  and  in  many  cases  show  a 
rccurreneo  answering  to  the  seasons.  Each  tribe  that  has 
t)(.«ome  in  some  degree  fixed  in  its  locality,  goes  on  increasing. 
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till  nnder  the  proflsores  of  unsatisfied  desires,  tliere  results 
migration  of  some  part  of  it  to  a  new  region — a  process  repeat* 
ed  at  intervals.  From  such  excesses  of  population,  and  such 
successiye  waves  of  migration,  come  conflicts  with  other 
tribes ;  which  are  also  increasing  and  tending  to  difRise 
themselves.  This  antagonism,  like  all  others,  results  not  in  an 
uniform  motion,  but  in  an  intermittent  one.  War,  exhaus- 
tion, recoil — peace,  prosperity,  and  renewed  aggression  : — see 
here  the  alternation  more  or  less  discernible  in  the  military 
activities  of  both  savage  and  civilized  nations.  And  irregular 
as  is  this  rhythm,  it  is  not  more  so  than  the  different  sizes 
of  the  societies,  and  the  extremely  involved  causes  of  varia- 
tion in  their  strengths,  would  lead  us  to  anticipate. 

Passing  from  external  to  internal  changes,  we  meet  with 
this  backward  ana  forward  movement  under  many  forms.  In 
the  currents  of  commerce  it  is  especially  conspicuous. 
Exchange  during  early  times  is  almost  wholly  carried  on  at 
fairs,  held  at  long  intervals  in  the  chief  centres  of  population. 
The  flux  and  reflux  of  people  and  commodities  which  each  of 
these  exhibits,  becomes  more  frequent  as  national  develop* 
ment  leads  to  greater  social  activity.  The  more  rapid  rhythm 
of  weekly  markets  begins  to  supersede  the  slow  rhythm  of 
fairs.  And  eventually  the  process  of  exchange  becomes  at 
certain  places  so  active,  as  to  bring  about  daily  meetings  of 
buyers  and  sellers — a  daily  wave  of  accumulation  and  dis- 
tribution of  cotton,  or  com,  or  capitaL  If  from 
exchange  we  turn  to  production  and  consumption,  we  see 
undulations,  much  longer  indeed  in  their  periods,  but  almost 
equally  obvious.  Supply  and  demand  are  never  completely 
adapted  to  each  other ;  but  each  of  them  from  time  to  time 
in  excess,  leads  presently  to  an  excess  of  the  other.  Farmers 
who  have  one  season  produced  wheat  very  abundantly,  are 
disgusted  with  the  consequent  low  price ;  and  next  season, 
sowing  a  much  smaller  quantity,  bring  to  market  a  deficient 
crop;  whence  follows  a  converse  effect.  Consumption 
undergoes  parallel  imdulations  that  need  not  be  specified. 
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The  balancing  of  auppUes  between  different  diBtricts,  toOi 
entaik  analogous  osciUationa.  A  place  at  which  eome  Qcc(»- 
fwiry  of  lifo  ia  scarce,  becomes  a  place  to  which  cutrenta  of  it 
ore  act  up  from  other  places  nh.ero  it  is  relatively  abundant; 
and  these  currents  from  nil  sides  lead  to  a  wave  of  uccumola' 
tion  where  they  meet — &  glut :  whence  fiillowa  a  recoil — a 
partial  rotiini  of  the  currents.  But  the  undulatory 

character  of  these  actions  ia  perliaps  best  seen  in  tho  lisea  and 
falls  of  prices.  These,  given  in  numerical  measures  which 
may  ho  tabulated  and  reduced  to  diagrams,  show  us  in  tho 
clearest  manner  liow  commercial  movement*  are  compounded 
of  oscillations  of  various  magnitudes.  The  price  of  consols  or 
the  price  of  wheat,  as  thus  represented,  is  seen  to  undergo 
vast  ascents  and  descents  whosa  highest  and  lowest  points  are 
reached  only  in  the  course  of  years.  These  largest  waTea  of 
variation  are  broken  by  others  extending  over  periods  of 
perhaps  many  montha.  On  these  again  come  others  having 
a  week  or  two's  duration.  And  were  the  changes  marked  in 
greater  detail,  we  should  have  the  smaller  undulations  that 
take  place  each  day,  and  the  still  smaller  ones  which  brokers 
telegraph  from  hour  to  hour.  The  whole  outline  would  show 
a  complication  like  that  of  a  vast  ocean-swell,  on  whose  sur- 
face there  riso  largo  billows,  which  themselves  bear  waves  of 
moderate  size,  covered  by  wavelets,  that  are  roughened  by  a 
minuttt  ripple.  Similar  diagramatic  representations  of  births, 
marriages,  and  deaths,  of  diseaae,  of  crime,  of  pauperism, 
exhibit  involved  conflicts  of  rhythmical  motiona  throughout 
society  under  these  several  aspects. 

There  are  like  characteristics  in  social  changes  of  a  more 
complex  kind.  Both  in  England  and  amung  continental 
nations,  the  action  and  reaction  of  political  progress  have 
come  to  be  generally  recognized.  Ilelig'on,  bctiidea  its  occa- 
sional revivals  of  amallcr  magnitude,  has  its  long  periods  of 
exaltation  and  depression — generations  of  belief  and  self-mor- 
tification, following  generations  of  indifference  and  laxity. 
There  are  poetical  epochs,  and  epochs  in  whicli  the  sense  of  the 
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beautiM  aeems  almost  dormant.  Philosophy,  after  having 
been  awhile  predominant,  lapses  for  a  long  season  into  neglect ; 
and  then  again  slowlj  revives.  Each  science  has  its  eras  of 
deductive  reasoning,  and  its  eras  when  attention  is  chiefly 
directed  to  collecting  and  colligating  facts.  And  how  in  such 
minor  bat  more  obtrusive  phenomena  as  those  of  fashion, 
there  are  ever  going  on  oscillations  from  one  extreme  to  the 
other;  is  a  trite  observation. 

As  may  be  foreseen,  social  rhythms  well  illustrate  the 
irregularity  that  results  from  combination  of  many  causes. 
Where  the  variations  are  those  of  one  simple  element  in  na- 
tional life,  as  the  supply  of  a  particular  commodity,  wc  do  in- 
deed  witness  a  return,  after  many  involved  movements,  to  a 
previous  condition — ^the  price  may  become  what  it  was  before : 
implying  a  like  relative  abundance.  But  where  the  action  is 
one  into  which  many  factors  enter,  there  is  never  a  recur- 
rence of  exactly  the  same  state.  A  political  reaction  never 
brings  round  just  the  old  form  of  things.  The  rationalism 
of  the  present  day  differs  widely  from  the  rationalism  of  the 
last  century.  And  though  fashion  from  time  to  time  revives 
extinct  types  of  dress,  these  always  re-appear  with  decided 
modifications. 

$  88.  The  universality  of  this  principle  suggests  a  question 
like  that  raised  in  foregoing  cases.  Rhythm  being  manifested 
in  all  forms  of  movement,  we  have  reason  to  suspect  that  it 
is  determined  by  some  primordial  condition  to  action  in 
general.  The  tacit  implication  is  that  it  is  deducible  from 
the  persistence  of  force.     This  we  shall  find  to  be  the  fact. 

When  the  prong  of  a  tuning-fork  is  pulled  on  one  side  by 
the  finger,  a  certain  extra  tension  is  produced  among  its  co- 
hering particles ;  which  resist  any  force  that  draws  them  out 
of  their  state  of  equilibrium.  As  much  force  as  the  finger 
exerts  in  puUing  the  prong  aside,  so  much  opposing  force  is 
brought  into  play  among  the  cohering  particles.  Hence, 
when  the  prong  is  liberated,  it  is  urged  back  by  a  force  equal 
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to  that  usod  in  deflecting  it.  When,  therefore,  tho  proDg 
Touches  its  original  position,  tho  force  impressed  on  it  during 
its  recoil,  has  generated  ia  it  a  corresponding  amount  of  mo- 
nieutum — an  amount  of  momentum  nearly  equtvulcnt,  thut 
is,  to  the  fciree  originally  impressed  (nearly,  we  must  say, 
because  a  certain  portion  has  gouo  in  communicating  motion 
lu  the  air,  and  a  certain  other  portion  has  been  transfomiixl 
into  heat).  This  momentum  carries  tho  prong  beyond  the 
position  of  rest,  nearly  as  far  aa  it  was  oi'iginally  drawn  in 
the  reverse  direction;  untQ  at  length,  being  gradually  used 
up  in  producing  an  opposing  tension  among  tho  particlcji,  it 
is  all  loat.  Tlio  opposing  tension  into  which  the  oxpeudcd 
momentum  has  been  transformed,  then  generates  a  second  re- 
coil ;  and  so  on  continually— the  vibration  eventually  ccusinp 
only  because  at  each  movement  a  certain  amount  of  force 
goes  ia  creating  atmospheric  and  ethcrial  undulations. 
Now  it  needs  but  to  contemplate  tliis  repeated  action  and  re- 
action, to  see  that  it  is,  like  every  action  and  reaction,  u 
consequence  of  the  persistence  of  ibrce.  The  force  exerted 
by  the  finger  in  bending  the  prong  cannot  disappear. 
Under  what  form  then  docs  it  exist  ?  It  exists  under  the 
form  of  that  cohesive  tension  which  it  has  generated  among 
the  particles.  This  cohesive  tension  cimnot  cease  without  an 
equivalent  result.  What  is  its  equivalent  result  P  The 
momentum  generated  in  the  prong  while  being  carried  back 
f«  ita  position  of  rest.  This  momentum  too — what  becomes 
of  itP  It  must  either  continue  as  momentum,  or  produce 
some  correlative  force  of  equal  amount.  It  cannot  continue 
as  momentum,  since  change  of  place  is  resisted  by  the  cohe- 
sion of  the  parls  ;  and  thus  it  gradually  disappears  by  being 
transformed  into  tension  among  these  parts.  This  is  re- 
transformed  into  the  equivalent  momentum  ;  and  so  on  cou- 
tinuoualv.  If  instead  of  motion  that  is  directly  anta- 

gonized by  the  cohesion  of  matter,  we  consider  motion  through 
space,  tho  same  truth  presents  itself  under  another  form. 
Though  here  no  opposing  force  seems  at  work,  and  therefore 
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no  cause  of  rhythm  is  apparent^  yet  its  own  accumulated 
momentum  must  eventually  carry  the  moving  body  beyond 
the  body  attracting  it ;  and  so  must  become  a  force  at  yari- 
ance  with  that  which  generated  it.  From  this  conflict, 
rhythm  necessarily  results  as  in  the  foregoing  case.  The 
force  embodied  as  momentum  in  a  given  direction^  cannot  be 
destroyed  ;  and  if  it  eyentually  disappears^  it  re-appears  in 
tlie  reaction  on  the  retarding  body ;  which  begins  afresh  to 
draw  the  now  arrested  mass  back  from  its  aphelion.  The 
only  conditions  under  which  there  could  be  absence  of  rhythm 
— ^the  only  conditions^  that  is^  under  which  there  could  be  a 
continuous  motion  through  space  in  the  same  straight  line 
for  ever,  would  be  the  existence  of  an  infinity  void  of  every- 
thing but  the  moving  body.  And  neither  of  these  conditions 
can  be  represented  in  thought.  Infinity  is  inconceivable ; 
and  so  also  is  a  motion  which  never  had  a  commencement  in 
some  pre-existing  source  of  power. 

Thos^  then,  rhythm  is  a  necessary  characteristic  of  all 
motion.  Given  the  co-existence  everywhere  of  antagonist 
forces — a  postulate  which,  as  we  have  seen,  is  necessitated 
by  the  form  of  our  experience-— and  rhythm  is  an  inevitable 
corollary  from  the  persistence  of  force. 


CHAPTER  ax 

BSOAPITPI-ATION",    CRlTIClSJr,   AND    K  E  COM  MINCE  Ml  WT. 

5  89.  Lot  us  pausG  awhile  to  conaidcr  how  fur  tho  cou- 
leiifa  of  tho  furcgoiug'  chapters  go  towards  forming  a  body 
of  knowledge  such  as  was  defined  at  the  outset  as  constitaU 
iog  Philosophy. 

la  respect  of  its  gcnerahty,  the  propoaitioQ  enunciated 
and  exemplified  in  each  chaptur,  is  of  the  required  kind — is 
a  proposition  transcendiug  those  class-limits  which  Science, 
as  currently  underatoodj  recognizes.  "  Tho  Indestructibility 
of  Matter  "  is  a  truth  not  belonging  to  mechanics  moro  than 
to  chemistry,  a  truth  assumed  alike  by  molecular  physics 
and  the  physics  that  deals  with  sensible  masses,  a  truth 
which  the  astronomer  and  tho  biologist  equally  tako  for 
granted.  Not  merely  do  thoso  divisions  of  Science  which 
deal  with  the  movements  of  celestial  and  terrestrial  bodies 
postulato  "  Tho  Continuity  of  Motion,"  but  it  is  no  less  pos- 
tulated in  the  physicist's  investigations  into  the  phenomena 
of  light  and  heat,  and  is  tacitly,  if  not  avowedly,  implied  in 
the  generalizations  of  tho  higher  sciences.  So,  too,  "  Tho 
Persistence  of  Forco,"  involved  in  each  of  tho  preceding 
propositions,  is  co-cxtcnsive  with  them,  as  is  also  its  corollary, 
"  Tho  Persistence  of  Relations  among  Forces."  These  are 
not  truths  of  a  high  generality,  but  they  are  universal 
truths,  Puasing    to  the    deductions   drawn   from 

them,  wu  see  tho  same  thiuir.     That  force  is  transformable. 
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and  that  between  its  correlates  there  exist  quantitative  eqni- 
▼alcnces^  are  ultimate  facts  not  to  be  classed  with  those  of  me- 
chanics^ or  thermology,  or  electricity,  or  magnetism;  but  they 
are  illustrated  throughout  phenomena  of  every  order,  up  to 
those  of  mind  and  society.  Similarly,  the  law  that  motion  foL 
lows  the  line  of  least  resistance  or  the  lino  of  greatest  traction 
or  the  resultant  of  the  two,  we  found  to  be  an  all-pervading 
law ;  conformed  to  alike  by  each  planet  in  its  orbit,  and  by 
the  moving  matters,  aerial,  liquid,  and  solid,  on  its  surface 
^-conformed  to  no  less  by  every  organic  movement  and 
process  than  by  every  inorganic  movement  and  process. 
And  so  likewise,  in  the  chapter  just  closed,  it  has  been 
shown  that  rhythm  is  exhibited  universally,  from  the  slow 
gyrations  of  double  stars  down  to  the  inconceivably  rapid 
oscillations  of  molecules — ^from  such  terrestrial  changes  as 
those  of  recurrent  glacial  epochs  and  gradually  alternating 
elevations  and  subsidences,  down  to  those  of  the  winds  and 
tides  and  waves ;  and  is  no  less  conspicuous  in  the  functions 
of  living  organisms,  from  the  pulsations  of  the  heart  up  to 
the  paroxysms  of  the  emotions. 

Thus  these  truths  have  the  character  which  constitutes 
ihem  parts  of  Philosophy,  properly  so  called.  They  aro 
truths  which  unify  concrete  phenomena  belonging  to  all 
divisions  of  Nature ;  and  so  must  be  components  of  that 
complete,  coherent  conception  of  things  which  Philosophy 
seeks. 

§  90.  But  now  what  parts  do  these  truths  play  in  forming 
such  a  conception  ?  Does  any  one  of  them  singly  convey 
an  idea  of  the  Cosmos :  meaning  by  this  word  the  totality 
of  the  manifestations  of  the  Unknowable  ?  Do  all  of  them 
taken  together  yield  us  an  adequate  idea  of  this  kind  ?  Do 
ihey  even  when  thought  of  in  combination  compose  any^ 
thing  like  such  an  idea  f  To  each  of  these  questions  the 
answer  must  be — ^No. 

Neither  these  trutlis  nor  any  other  such  truths,  separately 
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or  jinntlyj  constitato  that  integrated  knowledge  in  vhicik 
only  Pliilosophy  finds  its  goal.  It  has  been  supposed  by 
one  thinker  that  when  Science  has  succeeded  in  reducing  all 
more  couiplcs  laws  to  some  moat  simple  law,  as  of  molecular 
action,  knowlcdgo  will  iiavo  reached  its  limit.  Another 
authority  has  tacitly  asserted  that  all  minor  facts  are  so 
merged  in  the  major  fact  that  the  force  everywhere  in 
aetion  is  nowhere  lost,  that  to  express  this  is  to  exprcsa 
"  tho  constitution  of  the  universe."  But  either  conclusion 
implies  a  misapprehension  of  the  problem. 

for  fheao  are  all  analytical  truths,  and  no  analytical  truth 
— no  number  of  analytical  truths,  will  make  up  that  syn- 
thesis of  thought  which  alono  can  bo  an  interpretation  of 
the  synthesis  of  things.  The  decomposition  of  phenomena 
into  their  elements,  is  bnt  a  preparation  for  tmdcratanding 
phenomena  in  their  state  of  composition,  as  actoally  mani- 
fested. To  have  ascertained  the  laws  of  the  factors  is  not 
at  all  to  have  ascertained  the  laws  of  their  co-operation. 
The  question  is,  not  how  any  factor,  Hatter  or  Motion  or 
Force,  behaves  by  itself,  or  under  some  imagined  simple 
conditions ;  nor  is  it  even  how  one  factor  behaves  under  tho 
complicated  conditions  of  actual  existence.  The  thing  to 
be  expressed  is  the  joint  product  of  the  factors  under  all  its 
various  aspects.  Only  when  we  can  formulate  tho  total 
process,  have  we  gained  that  knowledge  of  it  which  I'hilo- 
sophy  aspires  to.  A  clear  comprehension  of  this  matter  it 
important  enough  to  justify  some  further  exposition. 

§  91.  Suppose  a  chemist,  a  geologist,  and  a  biologist, 
have  given  the  deepest  explanations  furnished  by  their 
respective  Bcicncca,  of  the  processes  going  on  in  a  burning 
candle,  in  a  region  changed  by  earthquake,  and  in  a  grow* 
iiig  phint.  To  tho  assertion  that  their  explanations  are  not 
tho   deepest   possible,  they  will  probably   rejoin — "What 

mid  you  have  T     What  remains  to  bo  said  of  comliiustion 


when  light  and  heat  and  the  dissipation  of  substanC(*\havo 
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all  been  traced  down  to  the  liberation  of  molecular  motion 
as  their  common  caose  ?  Wlien  all  the  actions  Mcompany* 
ing  an  earthquake  are  explained  as  consequent  upon  the 
slow  loss  of  the  Earth's  internal  heat,  how  is  it  possible  to 
go  lower  ?  When  the  influence  of  light  on  the  oscillations 
of  molecules  has  been  proved  to  account  for  vegetal  growth, 
what  is  the  imaginable  further  rationale  ?  You  ask  for  a 
synthesis.  You  say  that  knowledge  does  not  end  in  the 
resolution  of  phenomena  into  the  actions  of  certain  factors, 
each  conforming  to  ascertciined  laws ;  but  that  the  laws  of 
the  factors  having  been  ascertained,  there  comes  the  chief 
problem — ^to  show  how  from  their  joint  action  result  the 
phenomena  in  all  their  complexity.  Well,  do  not  the  above 
interpretations  satisfy  this  requirement  ?  Do  we  not,  start- 
ing with  the  molecular  motions  of  the  elements  concerned 
in  combustion,  build  up  synthetically  an  explanation  of  the 
light,  and  the  heat,  and  the  produced  gases,  and  the  move- 
ments  of  the  produced  gases  f  Do  we  not,  setting  out 
from  the  still-continued  radiation  of  its  heat,  construct  by 
synthesis  a  clear  conception  of  the  Earth's  nucleus  as  con« 
tracting,  its  crust  as  collapsing,  as  becoming  shaken  and 
fissured  and  contorted  and  burst  through  by  lavaf  And 
is  it  not  the  same  with  the  chemical  changes  and  accumula- 
tion  of  matter  in  the  growing  plant  ? '' 

To  all  which  the  reply  is,  that  the  ultimate  interpretation 
to  be  reached  by  Philosophy,  is  a  universal  synthesis  com- 
prehending and  consolidating  such  special  syntheses.  The 
synthetic  explanations  which  Science  gives,  even  up  to 
the  most  general,  are  more  or  less  independent  of  ono 
another.  Though  they  may  have  like  elements  in  them, 
they  are  not  united  by  the  likeness  of  their  essential 
structures.  Is  it  to  be  supposed  that  in  the  burning  candle, 
in  the  quaking  Earth,  and  in  the  organism  that  is  increas- 
ing, the  processes  as  wholes  aro  unrelated  to  one  another  P 
If  it  is  admitted  that  each  of  the  factors  concerned  always 
operates  in  conformity  to  a  law,  is  it  to  be  concluded  thai 
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thoir  corporation  couforma  to  no  law  F  These  Tariuna 
changtis,  artitit.'ial  and  uatoral,  organic  and  iuoi^aiiic,  which 
for  conveuienco  sake  yre  distinguish,  are  not  from  th? 
highest  point  of  view  to  be  distinguished ;  for  thoy  aro  all 
changes  going  on  in  the  5amo  Cosmos,  and  formiDg  parte  oi 
one  vast  transformation.  TUa  play  of  forces  is  essentially 
tho  same  in  principle  thronghont  tho  whole  region  cxjjlorcd 
by  onr  intelligcnoo ;  and  though,  varying  infinitely  in  their 
proportions  and  combinations,  they  work  out  results  every- 
where more  or  luss  diiferont,  and  often  seeming  to  have  no 
kiualiip,  yet  there  cannot  but  be  among  these  results  a 
fundamental  connuunity.  The  question  to  bo  answered  is 
■ — what  ia  the  common  olement  iu  the  histories  ol'  uil  con- 
crete processes  f 

5  92,  To  resume,  then,  we  have  now  to  seek  a  Uvr  ot 
composition  of  phenomena,  co-extensivo  with  those  laws  ol 
their  components  set  forth  in  the  foregoing  chapters. 
Having  seen  that  matter  is  indestmctiblo,  motion  con- 
tinuous, and  force  persistent — having  Been  that  forces  are 
everywhere  unJergoing  transformation,  and  that  motion,  al- 
ways following  tho  line  of  least  resistance,  is  invariably 
rhythmic,  it  remains  to  discover  tho  similarly-invariable 
formula  exprcsMing  the  combined  consequences  of  the  actions 
thus  separately  formulated. 

What  must  be  the  genera]  character  of  anch  a  formula? 
It  must  be  one  that  specifies  the  course  of  the  changes 
undergone  by  both  the  matter  and  tho  motion.  Every 
transformation  implies  re -arrangement  of  component  parts; 
and  a  definition  of  it,  while  saying  what  has  happened  to  the 
sensible  or  insensible  portions  of  substance  concerned,  most 
also  say  what  has  happened  to  tho  movements,  sensible  or 
insensible,  which  the  re-arrangement  of  parts  implies.  Fur- 
ther, nnlcsa  the  transformation  always  goes  on  in  tlie  same 
way  and  nt  tho  saino  rate,  the  formula  must  specify  tho  con- 
ditions uudur  which  it  commences,  ceases,  and  is  reversed. 
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The  law  we  seek^  therefore^  must  be  the  law  of  the  con" 
tinuotts  redistribution  of  matter  and  motion.  Absolute  rest 
and  permanence  do  not  exist.  Every  object^  no  less  than 
the  aggregate  of  all  objects^  undergoes  from  instant  to 
instant  some  alteration  of  state.  Gradually  or  quickly  it  is 
receiving  motion  or  losing  motion^  while  some  or  all  of  its 
parts  are  simultaneously  changing  their  relations  to  one 
another.  And  the  question  to  be  answered  is — ^What 
dynamic  principle^  tree  of  the  metamorphosis  as  a  whole 
and  in  its  details^  expresses  these  ever-changing  relations  f 

This  chapter  has  served  its  purpose  if  it  has  indicated  the 
nature  of  the  ultimate  problem.  The  discussion  on  which 
we  are  now  to  enter^  may  fitly  open  with  a  new  presentation 
of  this  problem^  carrying  with  it  the  clear  implication  that  a 
Philosophy^  rightly  so-calledj  can  come  into  existenoe  only 
by  solving  the  problem. 


CHAPTER  XH. 


EVOLUTIOS   AND    DISSOLUTIOH. 


§  03.  An  entire  history  of  anytliiiig  must  incindo  ita  a^ 
pcarniico  out  of  tbo  imporcpptiblo  and  its  disappearance  into 
the  imperceptible.  Be  it  a  single  object  or  the  whole  oni- 
verse,  any  account  which  begins  with  it  in  a  concrete  form, 
or  leaves  off  with  it  in  a  concrete  form,  ia  incomplete;  since 
there  remains  an  era  of  ita  knowablo  existence  tmdescribed 
and  unexplained.  Admitting,  or  rather  asserting,  that 
knowledge  is  limited  to  the  phenomenal,  we  have,  by  impli- 
cation, asserted  that  the  sphere  of  knowledge  is  co-extenaivu 
with  the  phenomenal — co-extcnsive  with  all  modes  of  the  Un- 
knowable that  can  affect  consciousness.  Hence,  wherever 
we  now  find  Being  so  conditioned  as  to  act  on  our  senses, 
there  arise  the  questions — how  came  it  thus  conditioned  I 
and  how  will  it  cease  to  be  thus  conditioned?  Unless  on  the 
assumption  that  it  Eicquired  a  sensible  form  at  the  moment 
of  perception,  and  lost  its  sensible  form  the  moment  afler 
perception,  it  must  have  had  an  antecedent  existence  under 
this  sensible  form,  and  will  have  a  subsequent  existence 
under  this  sensible  form.  These  preceding  and  succeeding 
existences  under  sensible  forms,  are  possible  subjects  of 
knowledge ;  and  knowledge  has  obviously  not  reached  ita 
limits  until  it  has  united  the  past,  present,  and  fatura 
histories  into  a  whole. 

The  sayings  and  doings  of  daily  life  imply  more  or  less 
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Bucli  knowledge^  actual  or  potential^  of  states  wliicli  have 
gone  before  and  of  states  which  will  come  after;  and, 
indeed,  the  greater  part  of  our  knowledge  inrolves  these 
elements.  Knowing  any  man  personally,  implies  having  be^ 
fore  seen  him  under  a  shape  much  the  same  as  his  present 
shape ;  and  knowing  him  simply  as  a  man,  implies  the  in« 
ferred  antecedent  states  of  infancy,  childhood,  and  youth. 
Though  the  man's  future  is  not  known  specifically,  it  i« 
known  generally :  the  facts  that  he  will  die  and  that  hia 
body  will  decay,  are  facts  which  coiqplete  in  outline  the 
changes  to  be  hereafter  gone  through  by  him.  So  with  all 
the  objects  around.  The  pre-ezistence  under  concrete  forms 
of  the  woollens,  silks,  and  cottons  we  wear,  we  can  trace 
uome  distance  back.  We  are  certain  that  our  furniture 
consists  of  matter  which  was  aggregated  by  trees  within 
these  few  generations.  Even  of  the  stones  composing  the 
walls  of  the  house,  we  are  able  to  say  that  years  or  centuries 
ago,  they  formed  parts  of  some  stratum  imbedded  in  the 
earth.  Moreover,  respecting  the  hereafter  of  the  wearable 
fabrics,  the  furniture,  and  the  walls,  we  can  assert  thus 
much,  that  they  are  all  in  process  of  decay,  and  in 
periods  of  various  lengths  will  lose  tll§ir  present  coherent 
shapes.  This  general  information  which  aU  men 

gain  concerning  the  past  and  future  careers  of  surround- 
ing things.  Science  has  extended,  and  continues  unceas- 
ingly to  extend.  To  the  biography  of  the  individual 
man,  it  adds  an  intra-uterine  biography  beginning  with  him 
as  a  microscopic  germ;  and  it  follows  out  his  ultimate 
changes  until  it  finds  his  body  resolved  into  the  gaseous 
products  of  decomposition.  Not  stopping  short  at  the 
sheep's  back  and  the  caterpillar's  cocoon,  it  identifies  in 
wool  and  silk  the  nitrogenous  matters  absorbed  by  the 
sheep  and  the  caterpillar  from  plants.  The  substance 
of  a  plant's  leaves,  in  common  with  tho  wood  from  which 
furniture  is  made,  it  again  traces  back  to  the  vegetal  bssu 
milation  of  gases  from  the  air  and  of  certain  minerals  from 
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tbe  HoO,  And  inqniring  whonco  came  tLe  etratnm  of  atom 
that  was  quarried  to  boild  tlia  hoose,  it  finds  tliat  tliia  waa 
once  a  loose  sediment  deposited  in  an  estuary  or  on  the  eea 
bottom. 

If,  then,  tho  past  anil  tho  future  of  each  object,  is  a 
sphere  of  possible  knowledge ;  ond  if  intellectual  progreas 
consists  largely,  if  not  mainly,  in  widening  our  acquaint- 
ance with  this  past  and  this  future  j  it  is  obvious  that  wo 
have  not  acquired  all  the  information  witliin  the  grasp  of 
our  intelligence  nntil  we  can,  in  some  way  or  other,  express 
tho  whole  piist  and  the  whole  future  of  each  object  and  the 
apjrregato  of  objects.  Usually  able,  as  we  are,  to  say  of  any 
visible  tangible  thing  how  it  came  to  have  its  present  shape 
and  consistence  ;  we  are  fully  poi^se-ssc-d  with  the  conviction 
that.  Betting  out  abruptly  as  we  do  with  aome  eubstanoe 
which  already  had  a  concrete  form,  our  history  is  inoom- 
plete;  the  thing  had  a  history  preceding  the  state  with 
which  we  started.  Hence  our  Theory  of  Things,  considered 
individually  or  in  their  totality,  is  confessedly  imperfect  so 
long  aa  any  past  or  future  portions  of  their  sensible  exist- 
ences are  unaccounted  for. 

May  it  not  be  inferred  that  Philosophy  has  to  formulata 
this  passage  from  Iho  imperceptible  into  tho  perceptible,  and 
again  from  the  perceptible  into  tho  imperceptible  ?  Is  it  not 
clear  that  this  general  law  of  the  redistribution  of  matter 
and  motion,  which  we  lately  saw  is  required  to  imify  thu 
variooa  kinds  of  changes,  must  also  be  one  that  unifies  tho 
successive  changes  which  sensible  existences,  separately  and 
J^gether,  pass  through  ?  Only  by  some  formula  combining 
these  characters  can  knowledge  be  reduced  to  a  coherent 
whole. 

§  94.  Already  in  tho  foregoing  paragraphs  the  outline  ot 
Euch  a  formula  is  foreshadowed.  Already  in  recognizing  the 
fact  that  Saieuce,  tracing  back  tho  genealogies  of  variooa 
objects,  finds  their  components  were  once  in  difi'used  statee, 
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ftcd  porsuing  their  histories  forwards,  finds  difitised  states 
will  be  again  assumed  by  them,  we  hare  recognized  the  fact 
that  the  formula  must  be  one  comprehending  the  two  oppo« 
site  processes  of  concentration  and  diffusion.  And  already 
in  thus  describing  the  general  nature  of  the  formula,  we 
have  approached  a  specific  expression  of  it.  The  chango 
from  a  diffused^  imperceptible  state^  to  a  concentrated,  per- 
ceptible state^  is  an  integration  of  matter  and  concomitant 
dissipation  of  motion ;  and  the  change  from  a  concentrated, 
perceptible  state^  to  a  diffused,  imperceptible  state,  is  an 
absorption  of  motion  and  concomitant  disintegration  of 
matter.  These  are  truisms.  Constituent  parts  cannot 
aggregate  without  losing  some  of  their  relative  motion ;  and 
they  cannot  separate  without  more  relative  motion  being 
given  to  thorn.  We  are  not  concerned  here  with  any  motion 
which  the  components  of  a  mass  have  with  respect  to  other 
masses  :  we  are  concerned  only  with  the  motion  they  have 
with  respect  to  one  another.  Confining  our  attention  to  this 
internal  motion,  and  to  the  matter  possessing  it,  the  axiom 
which  we  have  to  recognize  is  that  a  progressing  consolida* 
tion  involves  a  decrease  of  internal  motion ;  and  that  in« 
crease  of  internal  motion  involves  a  progressing  unconsoli« 
dation. 

When  taken  together,  the  two  opposite  processes  thus 
formulated  constitute  the  history  of  every  sensible  existence, 
under  its  simplest  form.  Loss  of  motion  and  consequent 
integration,  eventually  followed  by  gain  of  motion  and  con* 
sequent  disintegration — see  here  a  statement  comprehensive 
of  the  entire  series  of  changes  passed  through :  comprehen- 
sive in  an  extremely  general  way,  as  any  statement  which 
holds  of  sensible  existences  at  largo  must  be ;  but  still, 
comprehensive  in  the  sense  that  all  the  changes  gone 
through  fall  within  it.  This  will  probably  be  thought  too 
sweeping  an  assertion ;  but  we  shall  quickly  find  it  justified* 

4  95.  For  hero  wo  haro  to  uote  the  further  all-iniportani 
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fiict,  that  every  fhange  uudorgono  by  ovory  scmsible  exMl 
euoc,  ia  a  change  in  one  or  other  of  these  two  opposite 
directions,  Appareiitly  an  aggrcgiite  which  has  passed  out 
of  some  originally  discrete  stat«  into  a  concrete  state,  there- 
aftor  remains  for  aa  indefiuite  period  without  undergoing 
further  iutegratioo,  and  without  beginning  to  diaintograte. 
But  this  is  untruo  All  things  are  growing  or  decaying, 
accuumlatiug  matter  or  wearing  away,  iat«grating  or  disin- 
tegrating. All  things  ara  varying  in  their  temperatures, 
contracting  or  expanding,  integrating  or  disintegrating. 
Beth  the  quantity  of  matter  contained  in  an  aggregate,  and 
the  quantity  of  motion  contained  in  it,  increase  or  decrease; 
and  iucroaiiQ  or  decrease  of  either  is  an  adrance  towards 
{^vL'afer  dilfusiuii  or  greater  concentration.  Continued  losses 
or  gains  of  substance,  however  slow,  imply  ultimate  disap- 
pearance or  indefinite  enlargement ;  and  losaca  or  gains  of 
the  insensible  motion  we  call  heat,  will,  if  continued,  pro- 
duce complete  integration  or  complete  dia integration.  The 
sun's  rays  falling  on  a  cold  mass,  angmenting  the  molecular 
motions  throughout  it,  and  causing  it  to  occupy  more  space, 
aro  beginning  a  process  which  if  carried  far  will  disintegrate 
the  mass  into  liquid,  and  if  carried  farther  will  disintegrate 
the  liquid  into  gas ;  and  the  diminution  of  bulk  which  a 
volume  of  gas  undergoes  as  it  parts  with  some  of  its  mole- 
cular motion,  is  a  diminution  which,  if  the  loss  of  molecular 
motion  proceeds,  will  presently  bo  followed  by  liquefection 
and  eventually  by  solidification.  And  since  there  is  no  sach 
thing  as  an  absolutely  constant  temperature,  the  necessary 
inference  is  that  every  aggregate  is  at  every  moment  pro- 
gressing towards  either  greater  concent i-ation  or  greater 
diffusion. 

Not  only  doe^  all  change  consisting  in  the  addition  or  sub- 
traction of  matter  come  under  this  head;  and  not  only  does 
this  head  include  all  change  called  thermal  expansion  or 
contraction;  but  it  is  also,  in  a  general  way,  comprehcusive 
of  all  change  distinguished  as  transposition.     Every  infernal 


EVOLUTION  AND  DISSOLUTION.  283 

redistribution  wliicli  leaves  the  component  molecules  or 
the  constituent  portions  of  a  moss  differently  placed  with 
respect  to  one  another^  is  sure  to  be  at  the  same  time  a 
progress  towards  integration  or  towards  disintegration — is 
sure  to  have  altered  in  some  degree  the  total  space  occupied. 
For  when  the  parts  have  been  moved  relatively  to  one 
another^  the  chances  are  infinity  to  one  that  their  average 
distances  from  the  common  centre  of  the  aggregate  are  no 
longer  the  same.  Hence  whatever  be  the  special  character 
of  the  redistribution — ^bo  it  that  of  superficial  accretion  or 
detachment^  be  it  that  of  general  expansion  or  contraction, 
be  it  that  of  re-arrangement,  it  is  always  an  advance  in 
integration  or  disintegration.  It  is  always  this,  though  it 
may  at  the  same  time  be  something  further. 

§  96.  A  general  idea  of  these  universal  actions  under 
their  simplest  aspects  having  been  obtained,  we  may  now 
consider  them  under  certain  relatively  complex  aspects. 
Changes  towards  greater  concentration  or  greater  difiusion, 
nearly  always  proceed  after  a  manner  much  more  involved 
than  that  above  described.  Thus  far  we  have  supposed  one 
or  other  of  the  two  opposite  processes  to  go  on  alone— we 
have  supposed  an  aggregate  to  be  cither  losing  motion  and 
integrating  or  gaining  motion  and  disintegrating.  But 
though  it  is  true  that  every  change  furthers  one  or  other  of 
these  processes,  it  is  not  true  that  either  process  is  ever 
wholly  unqualified  by  the  other.  For  each  aggregate  is  at 
all  times  both  gaining  motion  and  losing  motion. 

Every  mass  from  a  grain  of  sand  to  a  planet,  radiates  heat 
to  other  masses,  and  absorbs  heat  radiated  by  other  masses; 
and  in  so  far  as  it  does  the  one  it  becomes  integrated,  while 
in  BO  far  as  it  does  the  other  it  becomes  disintegrated. 
Ordinarily  in  inorganic  objects  this  double  process  works 
but  unobtrusive  effects.  Only  in  a  few  cases,  among  which 
that  of  a  cloud  is  the  most  £euniliar,  does  the  conflict 
produce  rapid  and  inai]B||^teBlrfbnnations.    One  of  these 
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Goaliiig  bodies  of  Tapour  expands  and  dissipates,  if  tl» 
amount  of  uiolcculor  motion  it  receives  from  tbe  Snn  and 
Karth,  exccedis  tliat  which  it  loses  by  radiation  into  spaco  and 
towards  adjacent  surfaces;  while,  contrariwise,  if,  drifting 
over  cold  mountain  tops,  it  radifttea  to  them  mnch  more 
heat  than  it  receives,  the  loss  of  molecular  motion  is  followed 
by  increasing  integration  of  the  vapour,  ending  in  the 
aggregation  of  it  into  liquid  and  the  fall  of  rain.  Here,  as 
elsewhere,  the  integration  or  the  disintegration  is  a  diffei'- 
eutial  residt. 

In  living  aggregates,  and  more  especially  those  classed  as 
animals,  these  conflicting  processes  go  on  with  great  activity 
under  several  forma.  There  is  not  merely  what  we  may  call 
the  passive  integration  of  matter,  that  results  in  inanimate 
ohjccta  from  simple  molecular  attractions  ;  but  there  is  an 
active  integration  of  it  under  the  form  of  food.  In  addition  to 
that  passive  superficial  disintegration  which  inanimate  ob- 
jocts  suflbr  from  external  agents,  animals  produce  in  them- 
selves active  internal  disintegration,  by  absorbing  such 
agents  into  their  substance.  While,  like  inorganic  aggre- 
gates, they  passively  give  oflf  and  receive  motion,  they  arfl 
also  active  absorbers  of  motion  latent  in  food,  and  active  ex- 
penders  of  that  motion.  But  notwithstanding  this  compli- 
cation of  the  two  processes,  and  the  immense  exaltation  of 
the  conflict  between  thorn,  it  remains  true  that  there  is 
always  a  differential  progress  towards  either  integration  or 
disintegration.  During  the  earher  part  of  the  cycle  of 
changes,  the  integration  predominates — there  goes  on  what 
we  call  growth.  The  middle  part  of  the  cycio  is  usually 
characterized,  not  by  equilibrium  between  the  integrating 
and  disintegrating  processes,  but  by  alternate  excesses  of 
them.  And  the  cycle  closes  with  a  period  in  which  the  dia* 
integration,  beginning  to  predominate,  eventually  puts  a 
stop  to  integration,  and  undoes  what  integration  had  origi- 
nally done.  At  no  moment  are  assimilation  and  waste  so 
balanced  that  no  increase  ot  decrease  of  mass  is  going  oo. 
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Even  in  cases  whero  one  part  is  growing  while  other  parts 
are  dwindling,  and  even  in  cases  where  different  parts  are 
differently  exposed  to  external  sources  of  motion  so  that 
some  are  expanding  while  others  are  contracting,  the  truth 
Btill  holds.  For  the  chances  are  infinity  to  one  against 
these  opposite  changes  balancing  one  another;  and  if  they 
do  not  balance  one  another,  the  aggregate  as  a  whole  ia 
integrating  or  disintegrating. 

Everywhere  and  to  the  last,  therefore,  the  change  at  any 
moment  going  on  forms  a  part  of  one  or  other  of  the  two 
processes.  While  the  general  history  of  every  aggregate  is 
definable  as  a  change  from  a  diffiised  imperceptible  state  to 
a  concentrated  perceptible  state,  and  again  to  a  diffused  im- 
perceptible state;  every  detail  of  the  history  is  definable  as 
a  part  of  either  the  one  change  or  the  other.  This,  then, 
must  be  that  universal  law  of  redistribution  of  matter  and 
motion,  which  serves  at  once  to  unify  the  seemingly  diverse 
groups  of  changes,  as  well  as  the  entire  course  of  each  group. 

§  97.  The  processes  thus  everywhere  in  antagonism,  and 
everywhere  gaining  now  a  temporary  and  now  a  more  or  loss 
permanent  triumph  the  one  over  the  other,  we  call  Evolution 
and  Dissolution.  Evolution  under  its  simplest  and  most 
general  aspect  is  the  integration  of  matter  and  concomitant 
dissipation  of  motion ;  while  Dissolution  is  the  absorption  of 
motion  and  concominant  disintegration  of  matter. 

These  titles  are  by  no  means  all  that  is  desirable;  or 
rather  we  may  say  that  while  the  last  answers  its  purpose 
tolerably  well,  the  first  is  open  to  grave  objections.  Evolu- 
tion has  other  meanings,  some  of  which  are  incongruous 
with,  and  some  even  directly  opposed  to,  the  meaning  here 
given  to  it.  The  evolution  of  a  gas  is  literally  an  absorp- 
tion of  motion  and  disintegration  of  matter,  which  is  exactly 
the  reverse  of  that  which  we  here  call  Evolution — ^is  that 
which  we  here  call  Dissolution.  As  ordinarily  understood^ 
to  ovolve  is  to  unfold,  to  open  and  expand,  to  throw  out,  U 
U 
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emib;  whereas  aa  wo  understand  it,  ihe  act  of  eTolviiig, 
tliODgli  it  implies  increaee  of  a  concrete  aggregate,  and  in 
Eo  far  an  expansion  of  it,  implies  that  its  component  matter 
has  passed  from  a  more  diffused  to  a  more  concentrated 
state — has  contracted.  The  antiflietical  word  Involation 
would  much  more  truly  express  the  nature  of  the  process ; 
and  would,  indeed,  describe  better  the  secondary  characters 
of  tho  process  which  we  shall  have  to  deal  with  presenlly. 
We  are  obliged,  however,  notwithstanding  tho  habilities  to 
confusion  that  must  result  from  these  unlike  and  even  con- 
tradictory meanings,  to  use  Evolution  as  antithetical  to  Dig- 
solution.  Tho  word  is  now  so  widely  recognized  as  signify- 
ing, not,  indeed,  the  general  process  above  described,  but 
sundry  of  the  most  conspicuous  varieties  of  it,  and  certain  of 
its  secondary  but  most  remarkable  accompaniments,  that  we 
cannot  now  substitute  another  word.  All  we  can  do  is 
carefully  to  define  the  interpretation  to  be  given  to  it. 

While,  then,  we  shall  by  Dissolution  everywhere  mean  the 
process  tacitly  imphed  by  its  ordinary  meaning — the  ab- 
BorptioD  of  motion  and  disintegration  of  matter ;  we  shall 
everywhere  mean  by  Evolution,  tho  process  which  is  always 
an  integration  of  matter  and  dissipation  of  motion,  bat 
which,  as  we  shall  now  eee,  is  in  most  cases  xaudi  mora 
thautlua. 


CHAPTER  XnL 

6IHPLE  AND   COMPOUND  EYOLUTIOH. 

§  93.  Where  the  only  forces  at  work  are  those  directly 
tending  to  prodnce  aggregation  or  diffiision^  the  whole  his- 
tory of  an  aggregate  will  comprise  no  more  than  the  ap« 
preaches  of  its  components  towards  their  common  centre 
and  their  recessions  from  their  common  centre.  The  process 
of  Eyolntion^  including  nothing  beyond  what  was  described 
at  the  outset  of  the  last  chapter^  will  be  simple. 

Again^  in  cases  where  the  forces  which  cause  movements 
towards  a  common  centre  are  greatly  in  excess  of  all  other 
forces^  any  changes  additional  to  those  constituting  aggre- 
gation will  be  comparatively  insignificant — ^there  will  be 
integration  scarcely  at  all  modified  by  further  kinds  of  re* 
distribution. 

Or  if^  because  of  the  smallness  of  the  mass  to  be  integrated, 
or  because  of  the  little  motion  the  mass  receives  from  with- 
out  in  return  for  the  motion  it  loses^  the  integration  proceeds 
rapidly;  there  will  similarly  be  wrought  but  insignificant 
effects  on  the  integrating  mass  by  incident  forces,  even 
though  these  are  considerable. 

But  when,  conversely,  the  integration  is  but  slow;  either 
because  the  quantity  of  motion  contained  in  the  aggregate 
is  relatively  great;  or  because,  though  the  quantity  of 
motion  which  each  part  possesses  is  not  relatively  great,  the 
large  size  of  the  aggregate  prevents  easy  dissipation  of  the 
motion;   or  because,  though  motion  is  rapidly  lost  more 
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motion  is  rapidly  received;  then,  other  forces  wfll  cansD 
in  the  aggregate  appreciable  modifications.  Along  with  the 
change  constituting  integration,  there  will  take  place  Bup- 
plomentary  changoa.  The  Evolution,  instead  of  being 
simple,  will  ho  compound. 

The  several  propoaitioua  thus  briolly  enunciated  rcquiro 
Bomo  explanation. 

^  09.  So  long  as  a  body  movca  freely  through  ^pnce, 
every  fnrce  that  acts  on  it  produces  an  equivalent  in  the 
Bhajjc  of  some  change  in  ita  motion.  No  matter  how  high 
its  velocity)  the  slightest  lateral  traction  or  reaistajico  causes 
it  to  dovialo  from  its  line  of  movement — causes  it  to  move 
towards  the  nc'w  source  of  traction  or  away  from  the  new 
source  of  rcaiatance,  juat  aa  much  as  it  would  do  had  it  no 
other  motion.  And  the  effect  of  the  perturbing  influence 
goes  on  accumulating  in  the  ratio  of  the  squares  of  the  times 
during  which  its  action  continues  uniform.  This  same  body, 
however,  will,  if  it  ia  united  in  certain  ways  with  other 
bodies,  cease  to  be  moveable  by  small  incident  forces. 
When  it  is  held  fast  by  gravitation  or  cohesion,  these 
euiall  incident  forces,  instead  of  giving  it  some  relative 
motion  through  space,  are  otherwise  dissipated. 

What  here  holds  of  masses,  holds,  in  a  qualified  way,  of 
the  sensible  parts  of  masses,  and  of  molecules.  As  the 
sensible  parts  of  a  mass,  and  tho  molecules  of  a  mass,  are, 
by  virtue  of  their  aggregation,  not  perfectly  free,  it  ia  not 
true  of  each  of  them,  aa  of  a  body  moving  through  space, 
that  every  incident  force  prodncea  an  equivalent  change  of 
position :  part  of  the  force  goes  in  working  other  changea. 
But  in  proportion  as  the  parts  or  the  molecules  are  feebly 
bound  together,  incident  forces  eScct  marked  rc-arrange> 
menta  among  them.  At  the  one  extreme,  where  the 
integration  ia  BO  slight  that  the  parts,  sensible  or  insensible, 
are  almost  independent,  they  ore  almost  completely  amen* 
ftblo  to  every  additional  action;   and  along  with  the  con- 
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eentration  going  on  there  go  on  other  rc-distribntious. 
Contrariwise^  where  the  parts  have  approached  within  such 
small  distances  that  what  we  call  the  attraction  of  cohesion 
is  g^at^  additional  actions,  unless  intense,  cease  to  have 
much  power  to  cause  secondary  re-arrangements.  The 
firmly-united  parts  no  longer  readily  change  their  relative 
positions  in  obedience  to  small  perturbing  influences ;  but 
each  small  perturbing  influence  usually  does  Httle  or  nothing 
more  than  temporarily  modify  the  insensible  molecular 
motions. 

How  may  we  best  express  this  difierence  in  the  most 
general  terms  ?  An  aggregate  that  is  widely  difiused,  or  but 
little  integrated,  is  an  aggregate  that  contains  a  large  quantity 
of  motion — ^actual  or  potential  or  both.  An  aggregate  that 
has  become  completely  integrated  or  dense,  is  one  that  con- 
tains comparatively  little  motion:  most  of  the  motion  its 
parts  once  had  has  been  lost  during  the  integration  that  has 
rendered  it  dense.  Hence,  other  things  equal,  in  proper, 
tion  to  the  quantity  of  motion  which  an  aggregate  contains 
will  be  the  quantity  of  secondary  change  in  the  arrangement 
of  its  parts  that  accompanies  the  primary  change  in  their 
arrangement.  Hence  also,  other  things  equal,  in  proportion  to 
the  time  during  which  the  internal  motion  is  retained,  will  be 
the  quantity  of  this  secondary  re-distribution  that  accompanies 
the  primary  re-distribution.  It  matters  not  how  these  con- 
ditions are  fulfilled.  Whether  the  internal  motion  continues 
great  because  the  components  are  of  a  kind  that  will  not 
readily  aggregate,  or  because  surrounding  conditions  pre- 
vent them  from  parting  with  their  motion,  or  because  the 
loss  of  their  motion  is  impeded  by  the  size  of  the  aggregate 
they  form,  or  because  they  directly  or  indirectly  obtain 
more  motion  in  place  of  that  which  they  lose ;  it  through- 
out remains  true  that  much  retained  internal  motion  must 
render  secondary  re-distributions  facile,  and  that  long  re- 
tention of  it  must  make  possible  an  accumulation  of  such 
secondary  re-distributions.   Conversely,  the  uon-fulfilmeut  (A 
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tliosa  eonditioiiH,  however  caused,  ontaila  oppoaito  resnlta. 
Bo  it  that  tlio  componentB  of  the  nggregatc  have  Bpecial 
aptitudes  to  integrate  qnickly,  or  be  it  that  the  smallnesa  of 
the  agfrregate  formed  of  them  permits  the  easy  escape  of 
Ihoir  motion,  or  be  it  that  thoy  receive  little  or  no  tnotiou 
in  oschango  for  that  which  they  part  with ;  it  alike  hold,'* 
that  but  little  socondary  re-diatribution  can  accompany  the 
primary  re-diatribution  constituting  their  integration. 

These  abstract  propositions  will  not  be  fully  nndcrutood 
without  illustrations.  Let  us,  before  studying  simple  and 
compound  Evolution  aa  thus  determined,  contemplate  a  few 
cases  in  which  the  quantity  of  infernal  motion  is  artificially 
changed,  and  note  the  effects  on  the  re-arrangement  of 
parla. 

§  TOO.  We  may  fitly  begin  with  b  familiar  experience, 

introducing  the  general  principle  under  a  rude  but  easily 
comprehensible  form.  When  a  vessel  baa  been  filled  to  ths 
brim  with  loose  fragments,  shaking  the  vessel  causes  them 
to  settle  down  into  lesa  apace,  so  that  more  may  be  pnt  in. 
And  when  among  the  fragments  there  are  some  of  mach 
greater  specific  gravity  than  the  rest,  these,  in  the  course  of 
a  prolonged  ahakmg,  find  their  way  to  the  bottom.  What 
now  ia  the  meaning  of  such  results,  when  expressed  in 
general  terms  f  We  have  a  group  of  units  acted  on  by  an 
incident  force— the  attraction  of  the  Earth.  So  long  ws 
these  units  are  not  agitated,  thia  incident  force  produces  no 
changes  in  their  relative  positions ;  agitate  them,  and  im- 
mediately their  loose  arrangement  paseea  into  a  more  com- 
pact arrangement.  Again,  ao  long  as  they  are  not  agitated, 
the  incident  force  cannot  separate  the  heavier  units  from  tha 
lighter;  agitate  them,  and  immediately  the  heavier  units 
begin    to  segregate.  Mechanical  disturbances  o( 

more  minute  kinds,  acting  on  the  parts  of  much  denser  ag- 
grogjvtea,  produce  analogous  effects.  A  piece  of  iron  which, 
when  it  leaves  the  workshop,  is  fibroua  in  etructore,  be* 
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eomes  crystalline  if  exposed  to  a  perpetual  jar.  The  polar 
forces  mutually  exercised  by  the  atoms,  fiul  to  change  the 
disorderly  arrangement  into  an  orderly  arrangement  while 
the  atoms  are  relatively  quiescent;  but  these  forces  succeed 
in  re-arranging  them  when  the  atoms  are  kept  in  a  state  qI 
intestine  agitation.  Similarly,  the  fact  that  a  bar  of  steel 
suspended  in  the  magnetic  meridian  and  repeatedly  struck, 
becomes  magnetized,  is  ascribed  to  a  re-arrangement  of  par^ 
tides  that  is  produced  by  the  magnetic  force  of  the  Earth 
when  vibrations  are  propagated  through  them,  but  is  not 
otherwise  produced.  Now  imperfectly  as  these 

cases  parallel  the  mass  of  those  we  are  considering,  they 
nevertheless  serve  roughly  to  illustrate  the  effect  which 
adding  to  the  quantity  of  motion  an  aggregate  contains,  has 
in  facilitating  re-arrangement  of  its  parts. 

More  fully  illustrative  are  the  instances  in  which,  by  arti* 
ficially  adding  to  or  subtracting  from  that  molecular  motion 
which  we  call  its  heat,  we  give  an  aggregate  increased  or 
diminished  facility  of  re-arranging  its  molecules.  The  pro- 
cess of  tempering  steel  or  annealing  glass,  shows  us  that 
internal  re-distribution  is  aided  by  insensible  vibrations,  as 
we  have  just  seen  it  to  be  by  sensible  vibrations.  When 
some  molten  glass  is  dropped  into  water,  and  when  its  out- 
side  is  thus,  by  sudden  solidification,  prevented  from  par- 
taking in  that  contraction  which  the  subsequent  cooling  of 
the  inside  tends  to  produce;  the  units  are  lefl  in  such  a 
state  of  tension,  that  the  mass  flies  into  fragments  if  a  small 
portion  of  it  be  broken  off.  But  if  this  mass  be  kept  for  a 
day  or  two  at  a  considerable  heat,  though  a  heat  not  suffi- 
cient to  alter  its  form  or  produce  any  sensible  diminution  of 
hardness,  this  extreme  brittleness  disappears:  the  com- 
ponent particles  being  thrown  into  greater  agitation,  the 
tensile  forces  are  enabled  to  re-arrange  them  into  a  state  of 
equilibrium.  Much  more  conspicuously  do  we  see 

the  effect  of  the  insensible  motion  called  heat,  where  the 
le-arrangement  of  parts  taking  place  is  that  of  visible  aegre* 
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l^iti'.  Q.  An  insbmce  is  famished,  by  tlio  snbsidenco  of  Bne 
precipitates.  These  siuk  down  very  slowly  from  solntions 
that  are  cold;  while  warm  solutiona  deposit  tbem  witb  conii 
parative  rapidity.  That  is  to  say,  exalting  the  molocukr 
oscillation  throughout  the  mass,  ullowa  the  anspended 
farticlca  to  eeparata  more  readily  from  the  particles  of 
iluid.  The  iniiiieDce  of  hcnt  on  chemical  changes 

is  BO  familiar,  that  examplos  are  scarcely  needed.  Be  the 
BnbstAUCCS  concerned  gaacous,  liquid,  or  solid,  it  equally  holda 
that  their  chemical  unions  and  disunions  are  aided  by  rise 
of  tcmporatnre.  Affinities  which  do  not  suffice  to  eiFect  tho 
rc-orrangcment  of  mixed  units  that  are  in  &  etato  of  feeble 
agitation,  snlbce  to  effect  it  when  the  agitation  is  raised  to  a 
certain  point.  And  so  long  as  this  molecular  motion  is  not 
great  enough  to  prevent  those  chemical  ojhcsiona  which  the 
affinities  tend  to  prodace,  increase  of  it  gives  increaaed  faci- 
lity of  chemical  re>arrangement. 

Another  class  of  facts  may  be  adduced  which,  thoagh  not 
apparently,  are  really  illustrative  of  tho  same  general  troth. 
Other  things  equal,  the  liquid  form  of  matter  implies  a 
greater  quantity  of  contained  motion  than  the  solid  form^ 
the  liquidity  is  itself  a  consequence  of  such  greater  quantity. 
Hence,  an  aggregate  made  up  partly  of  liquid  matter  and 
partly  of  solid  matter,  contains  a  greater  quantity  of  motion 
than  one  which,  otherwise  like  it,  is  made  up  wholly  of 
solid  matter.  It  is  inferable,  then,  that  a  liquid-solid 
aggregate,  or,  as  we  commonly  call  it,  a  plastic  aggregate, 
will  admit  of  internal  redistribution  with  comparative  feci. 
lity ;  and  the  inference  is  verified  by  experience.  A  magma 
of  unlike  substances  ground  up  with  water,  while  it  con- 
tinues thin  allows  a  settlement  of  its  heavier  components — a 
separation  of  them  from  the  lighter.  As  the  water  evapo- 
rates this  separation  is  impeded,  and  ceases  when  the 
magma  becomes  very  thick.  But  even  when  it  has  reached 
the  semi-solid  state  in  which  gravitation  foils  to  cause 
further  segregation  of  its  mixed  components,  other  forces 
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ij  stQl  continae  to  produce  segregation :  witness  the  fact 
to  which  attention  was  first  drawn  by  Mr.  Babbage^  that 
when  the  pasty  mixture  of  ground  flints  and  kaolin^  pre- 
pared for  the  manufacture  of  porcelain,  is  kept  some  time, 
it  becomes  gritty  and  unfit  for  use,  in  consequence  of  the 
]):irticles  of  silica  separating  themselves  firom  the  rest,  and 
auiting  together  in  grains;  or  witness  the  fistct  known  to 
every  housewife,  that  in  long-kept  currant-jelly  the  sugar 
takes  the  shape  of  imbedded  crystals. 

No  matter  then  under  what  form  the  motion  contained  by 
an  aggregate  exists — ^be  it  mere  mechanical  agitation,  or  the 
mechanical  vibrations  such  as  produce  sound,  be  it  mole- 
cular motion  absorbed  from  without,  or  the  constitutional 
molecular  motion  of  some  component  liquid,  the  same  truth 
holds  throughout.  Incident  forces  work  secondary  re-distri- 
butions easily  when  the  contained  motion  is  large  in  quan- 
tity;  and  work  them  with  increasing  difficulty  as  the  con- 
tained motion  diminishes. 

§  101.  Yet  another  class  of  facts  that  fall  within  the 
same  generalization,  little  as  they  seem  related  to  it,  must 
be  indicated  before  proceeding.  They  are  those  presented 
by  certain  contrasts  in  chemical  stability.  Speaking  gene- 
rally, stable  compounds  contain  comparatively  little  mole- 
cular motion ;  and  in  proportion  as  the  contained  molecular 
motion  is  great  the  instability  is  great. 

The  common  and  marked  illustration  of  this  to  be  first 
named,  is  that  chemical  stability  decreases  as  temperature 
increases.  Compounds  of  which  the  elements  are  strongly 
united  and  compounds  of  which  the  elements  are  feebly 
anited,  are  alike  in  this,  that  raising  their  heats  or  increasing 
the  quantities  of  their  contained  molecular  motion,  dimi- 
nishes the  strengths  of  the  unions  of  their  elements ;  and  by 
continually  adding  to  the  quantity  of  contained  molecular 
motion,  a  point  is  in  each  case  reached  at  which  the 
Acmical  union  is  destroyed.   That  is  to  fiay,  tho  re-distriba- 
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ticio  of  niTittcr  which  constitntca  simplo  chemical  decorapo- 
fiition,  13  e:isy  in  proportion  a3  the  quantity  of  contained 
motion  ia  groat.  Tho  like  holds  with  double  do- 

compositions.  Two  compounds,  A  B  and  C  D,  mingled 
together  and  kept  at  a  low  temperature,  may  eeverolly 
remain  unchanged — the  cross  affinities  between  their  com- 
poueats  may  fail  to  cause  re -distribution.  Increase  the  heat 
of  the  mixture,  or  add  to  tho  molecular  motion  throughout 
it,  and  re- distribution  takes  place;  ending  in  the  formation 
of  the  compounds,  A  C  and  B  D. 

Another  chemical  truth  having  a  like  implication,  ia 
Ihat  choniical  elements  whii;h,  as  thoy  ordinarily  exist, 
coiihiin  much  motion,  have  combinations  loss  stable  than 
thij.-e  of  whJL'h  tho  elomonts,  aa  they  ordinarily  exist,  contain 
little  motion.  The  gaseons  form  of  matter  implies  a  rela- 
tively largo  amount  of  molecular  motion;  while  the  solid 
form  implies  a  relatively  small  amount  of  molecular  motion. 
What  aro  the  characters  of  their  respective  compoandsf 
The  compounds  which  tho  permanent  gases  form  with  one 
another,  cannot  resist  high  temperatures :  most  of  them  are 
easily  decomposed  by  heatj  and  at  a  red  heat,  even  the 
stronger  ones  yield  up  their  components.  On  the  other 
hand,  the  chemical  unions  between  elements  that  are  BoUd 
except  at  very  high  temperatures,  aro  extremely  stable.  In 
many,  if  not  indeed  in  most,  cases,  such  combined  elements 
are  not  separable  by  any  heat  we  can  produce. 

There  is,  again,  the  relation,  which  appears  to  have  a 
kindred  meaning,  between  instability  and  amount  of  com- 
position.  "  In  general,  the  molecular  heat  of  a  compound 
increases  with  the  degree  of  complexity."  With  increase  of 
complexity  there  ako  goes  increased  facility  of  decomposi* 
tion.  Whence  it  follows  that  molecules  which  contai> 
much  motion  in  virtue  of  their  complexity,  are  those  of 
which  tho  components  are  most  readily  re-distributed.  This 
holds  not  only  of  the  complexity  resulting  from  the  union  of 
several  unliko  elements  ;  but  it  holds  also  of  the  complexitv 
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resnlting  from  the  union  of  the  same  elements  in  higher 
mnltiples.  Matter  has  two  solid  states^  distinguished  as 
crystalloid  and  colloid ;  of  which  the  first  is  due  to  union  of 
the  individual  atoms  or  molecules^  and  the  second  to  the 
union  of  groups  of  such  individual  atoms  or  molecules ;  and 
of  which  the  first  is  stable  and  the  second  unstable. 

But  the  most  striking  and  conclusive  illustration  is  fur- 
nished by  the  combinations  into  which  nitrogen  enters. 
These  have  the  two  characters  of  being  specially  unstable 
and  of  containing  specially  great  quantities  of  motion.  A 
recently-ascertained  peculiarity  of  nitrogen^  is^  that  instead 
of  giving  out  heat  when  it  combines  with  other  elements^  it 
absorbs  heat.  That  is  to  say^  besides  carrying  with  it  into 
the  liquid  or  solid  compound  it  forms^  the  motion  which 
previously  constituted  it  a  gas^  it  takes  up  additional 
motion ;  and  where  the  other  element  with  which  it  unites 
is  gaseous^  the  molecular  motion  proper  to  this^  also,  is 
locked  up  in  the  compound.  Now  these  nitrogen-com- 
pounds are  unusually  prone  to  decomposition ;  and  the  de* 
compositions  of  many  of  them  take  place  with  extreme 
violence.  All  our  explosive  substances  are  nitrogenous— 
the  most  terribly  destructive  of  them  all,  chloride  of  nitro- 
gen, being  one  which  contains  the  immense  quantity  of 
motion  proper  to  its  component  gases,  plus  a  certain  further 
quantity  of  motion. 

Clearly  these  general  chemical  truths,  are  parts  of  the 
more  general  physical  truth  we  are  tracing  out.  We  see 
in  them  that  what  holds  of  sensible  aggregates,  holds  also 
of  the  insensible  aggregates  we  call  molecules.  Like  the 
aggregates  formed  of  them,  these  ultimate  aggregates  be- 
come more  or  less  integrated  according  as  they  lose  or  gain 
motion ;  and  like  them  also,  according  as  thoy  contain  much 
or  little  motion,  they  are  liable  to  undergo  secondary  re-dis- 
Iributions  of  parts  along  with  the  primary  re-distribution. 

^  102.  Aud  now  having  got  this  general  principle  clcarlj 
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into  view,  let  us  go  on  to  observe  liow,  in  conformity  widt 
it,  Evoiation  bofomea,  according  to  the  conditions,  eitW 
eiiuplo  or  comjiound. 

If  a  little  sal-iiminonitvc,  or  other  volatile  solid,  be  Heated, 
it  ia  diiiiutL-g rated  by  tLo  absorbed  molecular  motion,  and 
rises  in  gas.  "\\1ien  tlie  gas  so  produced,  coming  in  con- 
tact witb  a  cold  sorface,  loses  its  excess  of  molecolur  motion, 
integration  takes  place — the  substance  aasumea  tJie  form  of 
crystals.  Tliis  ia  a  case  of  simple  evolution.  Tlie  process 
of  concentration  of  matter  and  dissipation  of  motion  dues 
not  bere  proceed  in  a  gradual  manner — does  not  p.-i.'^ 
thriiugli  stiigc.i  occupying  considDi-ablo  perioda ;  but  tlic 
molecular  motion  whicli  reduced  it  to  the  gaseoua  state 
boiug  diaMipatcJ,  tlio  matter  passes  suddenly  to  a  com- 
pletely solid  Btate.  Tlie  result  is  tliat  aloug  witb  this 
primary  re-distribution  tliere  go  on  no  appreciable  aecondaiy 
re-distributions.  Substantially  the  same  thing  holds  vritb 
crystals  deposited  from  solotions.  Loss  of  that  molecular 
motion  which,  down  to  a  certain  point,  keeps  the  molecules 
from  uniting,  and  sudden  solidification  when  the  loss  goes 
below  that  point,  occur  here  as  before  j  and  here  as  before, 
the  absence  of  a  period  during  which  the  molecules  are 
partially  free  and  gradually  losing  their  freedom,  ia  accom- 
panied by  the  absence  of  supplementary  re-arrangements. 

Mark,  conversely,  what  happens  when  the  concentration 
is  slow.  A  gaseous  moss  losing  its  heat,  and  undergoing  a 
consequent  decrease  of  bulk,  is  not  subject  only  to  this 
change  which  brings  its  parts  nearer  to  their  common 
centre,  but  also  to  many  simultaneous  changes.  The  great 
quantity  of  molecular  motion  contained  in  it,  giving,  a-s  we 
have  seen  that  it  must,  great  molecular  mobility,  rendei-a 
every  part  sensitive  to  every  incident  force;  and,  as  a  result 
it^  parts  hare  various  motions  besides  that  implied  by  their 
progressing  integration.  Indeed  these  secondary  motions 
wliich  we  know  as  currents,  are  so  important  and  couppicuoua 
as  quite  to  subordinate  the  primary  motion.  Sup- 
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pose  ihat  presently^  the  loss  of  molecular  motion  has  reached 
that  point  at  which  the  gaseous  state  can  no  longer  be 
maintained^  and  condensation  follows.  Under  their  more 
closclj-united  form^  the  parts  of  the  aggregate  display^ 
to  a  considerable  degree^  the  same  phenomena  as  before. 
The  molecular  motion  and  accompanying  molecular  mobility 
implied  by  the  liquid  state,  permit  easy  re-arrangement; 
and  henco^  along  with  further  contraction  of  volume,  con* 
sequent  on  further  loss  of  motion,  there  go  on  rapid  and 
marked  changes  in  the  relative  positions  of  parts — ^local 
streams  produced  by  slight  disturbing  forces.  But 

now,  assuming  the  substance  to  be  formed  of  molecules  that 
have  not  those  peculiarities  leading  to  the  sudden  inte« 
gration  which  we  call  crystallization,  what  happens  us  the 
molecular  motion  further  decreases  f  The  liquid  thickens 
^ts  parts  cease  to  be  relatively  moveable  among  one 
another  with  ease ;  and  the  transpositions  caused  by  feeble 
incident  forces  become  comparatively  slow.  Little  by  little 
the  currents  are  stopped,  but  the  mass  still  continues  modi- 
fiable by  stronger  incident  forces.  Gravitation  makes  it 
bend  or  spread  out  when  not  supported  on  all  sides ;  and  it 
may  easily  be  indented.  As  it  cools,  however,  it  continues 
to  grow  stiifer  as  we  say — ^less  capable  of  having  its  parts 
changed  in  their  relative  positions.  And  eventually, 
further  loss  of  heat  rendering  it  quite  hard,  its  parts  are 
no  longer  appreciably  re-arrangeable  by  any  save  violent 
actions. 

Among  inorganic  aggregates,  then,  secondary  re-distribu* 
tions  accompany  the  primary  re-distribution,  throughout  the 
whole  process  of  concentration,  where  this  is  graduaL 
During  the  gaseous  and  liquid  stnges,  the  secondary  re-dis* 
tribntions,  rapid  and  extensive  as  they  are,  leave  no  traces— 
the  molecular  mobility  being  such  as  to  negative  the  fixed 
Arrangement  of  parts  we  call  structure.  On  approaching 
solidity  we  arrive  at  a  condition  called  plastic,  in  which  re- 
distributions can  still  be  made,  though  much  less  easily  | 
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Biuil  in  which,  being  changcnbla  loss  easily,  thoy  Imre  a 
certiLiii  persist eiico — a,  persistence  which  can,  however,  bo- 
oomQ  decided,  only  whoro  further  solidification  stops  further 
ro-diatriliution. 

Here  wo  see,  in  the  first  placo,  what  are  the  conditions 
under  which  Evolution  instead  of  being  simple  becotneB 
componud,  while  we  see,  in  the  second  place,  how  the  com- 
pounding  of  it  can  bo  carried  far  only  under  conditions 
more  epcci.-J  than  any  hitherto  contemplated ;  since,  on  the 
one  hand,  a  larf^o  amount  of  secondary  ro-distribation  is  pos- 
sibic  only  where  there  is  a  great  quantity  of  contained 
motion,  and,  on  the  other  hand,  these  ro-distributions  can 
have  permancuco  only  where  the  contained  motion  has  bo- 
cumo  small — opposing  condition's  which  seem  to  negative 
any  large  amount  of  permaaent  secondary  re-distribation. 

§  103.  And  now  we  are  in  a  position  to  observe  how  these 
apparently  contradictory  conditions  are  reconciled;  and 
how,  by  the  reconciliation  of  them,  permanent  secondary  re- 
distribations  immense  in  extent  are  made  possible.  We 
shall  appreciate  the  distinctive  peculiarity  of  the  aggregates 
classed  as  organic,  in  which  Evolution  becomes  so  highly 
compounded;  and  shall  see  that  this  peculiarity  consists  in 
tho  combination  of  matter  intw  a  form  embodying  an  enor- 
mous amonnt  of  motion  at  the  same  time  that  it  has  a  great 
degree  of  concentration. 

For  notwithstanding  its  semi-aolid  consistence,  organic 
matter  contains  molecular  motion  locked  up  in  each  of  the 
ways  above  contemplated  separately.  Let  us  note  its  several 
ciinstitational  traits.  Three  out  of  its  fonr  chief 

componcnta  are  gaaeonsj  and  in  their  nncombined  states  the 
gases  anitcd  in  it  have  so  much  molecular  motion  that  they 
are  incondcnsiblo.  Hence  as  the  characters  of  elements, 
though  disguised,  cannot  be  absolutely  lost  in  combinations, 
it  is  to  be  inferred  that  tho  protein-molecule  concentrates  a 
comparatively  large  amount  of  motion  in  a  small  space. 
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And  since  many  equiyalcnts  of  these  gaseous  elements  unite 
4n  one  of  these  protein-molecoles,  there  must  be  in  it  a  large 
quantity  of  relatiye  motion  in  addition  to  that  which  tho 
ultimate  atoms  possess.  Moreover,  organic  matter 

has  the  peculiarity  that  its  molecules  are  aggregated 
into  the  colloid  and  not  into  the  crystalloid  arrangement ; 
forming,  as  is  supposed,  clusters  of  clusters  which  have 
movements  in  relation  to  one  another.  Here,  then, 
is  a  further  mode  in  which  molecular  motion  is  in- 
cluded. Yet  again,  these  compounds  of  which 
the  essential  parts  of  organisms  are  built,  are  nitro- 
genous ;  and  we  have  lately  seen  it  to  be  a  peculiarity  of 
nitrogenous  compounds,  that  instead  of  giving  out  heat 
during  their  formation  they  absorb  heat.  To  all  the  mole- 
cular motion  possessed  by  gaseous  nitrogen,  is  added  more 
motion;  and  the  whole  is  concentrated  in  solid  pro- 
tein. Organic  aggregates  are  very  generally  dis- 
tinguished, too,  by  having  much  insensible  motion  in  a 
free  state — ^the  motion  we  call  heat.  Though  in  many  cases 
the  quantity  of  this  contained  insensible  motion  is  incon- 
siderable, in  other  cases  a  temperature  greatly  above  that 
of  the  environment  is  constantly  maintained.  Once 
more,  there  is  the  still  larger  quantity  of  motion  embodied  by 
the  water  that  permeates  organic  matter.  It  is  this  which, 
giving  to  the  water  its  high  molecular  mobility,  gives 
mobility  to  the  organic  molecules  partially  suspended  in  it ; 
and  preserves  that  plastic  condition  which  so  greatly  facili- 
tates re-distribution. 

From  these  several  statements,  no  adequate  idea  can  be 
formed  of  the  extent  to  which  living  organic  substance  is 
thus  distinguished  fix)m  other  substances  having  like  sen- 
sible forms  of  aggregation.  But  some  approximation  to  such 
an  idea  may  be  obtained  by  contrasting  the  bulk  occupied 
by  this  substance,  with  the  bulk  which  its  constituents  would 
occupy  if  uncombincd.  An  accurate  comparison  cannot  be 
made  in  the  present  state  of  scieuce.  What  expansion  would 
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be  divorced  without  tlio  adilitiou  of  motion  from' withont,  iq 
too  complex  a  question  to  be  answered.  But  respecting 
the  constituents  of  that  which  forms  aomo  fonr-fiftha  of  tlio 
total  weight  of  an  ordinary  animal — ita  water — a  tolerably 
definite  answer  can  be  given.  Wore  tho  oxygen  and  hydro- 
gen of  water  to  lose  their  affinities,  and  wero  no  molecular 
motion  supplied  to  tliem  beyond  that  contained  in  water 
at  blood-heat,  t hoy  would  assume  a  volume  twenty  times  that 
of  the  water.*  Whether  protein  under  liko  conditions  would 
expand  in  a  greater  or  a  IcBs  dogrcCj  must  remain  an  open 
qucslion  J  hut  remembering  tha  gaseous  nature  of  three  out 
of  ita  four  chief  components,  remembering  tho  above- 
named  peculiarity  of  nitrogenous  componnda,  remembering 
the  high  multiples  and  the  colloidal  form,  we  may  con- 
clude that  the  exp:insion  would  be  great.  Wo  shall  not 
be  far  wrong,  therefore,  in  saying  that  the  elements  of  tho 
human  body  if  suddenly  disengaged  from  one  another, 
would  occupy  a  Bcore  timea  the  space  they  do  :  the  move- 
ments of  their  atoms  would  compel  this  wide  diQusion. 
Thas  the  essential  characteristic  of  hving  organic  matter, 
is  that  it  unites  this  large  quantity  of  contained  motion  with 
a  dcgrae  of  cohesion  that  permits  temporary  fixity  of  ar- 
iMTJgemcnt. 

§  lot.  Further  proofs  that  the  secondary  re-distribntiona 
which  make  Evolution  compound,  depend  for  their  possibility 
on  the  reconciliation  of  these  conflicting  conditions,  are 
yielded  by  comparisons  of  organic  aggregates  with  one 
another.  Besides  seeing  that  organic  aggregates  differ  from 
other  aggregates,  alike  in  the  quantity  of  motion  they  con- 
tain and  the  amonnt  of  re-arrangement  of  parts  that  accom- 
panies their  progressive  integration;  wo  shall  see  that  among 
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organic  aggregates  themselves,  differences  in  tlie  quantities 
of  contained  motion  are  accompanied  by  differences  in  the 
amounts  of  redistribution. 

The  contrasts  among  organisms  in  chemical  composition 
yield  us  the  first  illustration.  Animals  are  distinguished 
from  plants  by  their  far  greater  amounts  of  structure,  as  well 
as  by  the  far  greater  rapidity  with  which  changes  of  struc- 
ture go  on  in  them;  and  in  comparison  with  plants,  animals 
are  at  the  same  time  conspicuous  for  containing  immensely 
larger  proportions  of  those  highly-compounded  nitrogenous 
molecules  in  which  so  much  motion  is  locked  up.  So,  too,  is 
it  with  the  contrasts  between  the  different  parts  of  each 
animal.  Though  certain  nitrogenous  parts,  as  cartilage,  are 
inert,  yet  the  parts  in  which  the  secondary  re-distributions 
have  gone  on,  and  are  ever  going  on,  most  actively,  are  those 
in  which  the  most  highly-compounded  molecules  pre* 
dominate;  and  parts  which,  like  the  deposits  of  fat,  consist 
of  rehitively-simple  molecules,  are  seats  of  but  little  structure 
and  but  little  change. 

Wo  find  clear  proof,  too,  that  the  continuance  of  the  se- 
condary re-distributions  by  which  organic  aggregates  are  so 
remarkably  distinguished,  depends  on  the  presence  of  that 
motion  contained  in  the  water  diffused  through  them; 
and  that,  other  things  equal,  there  is  a  direct  relation  be* 
tween  the  amount  of  re-distribution  and  the  amount  of 
contained  water.  The  evidences  may  be  put  in  three 
groups.  There  is  the  familiar  fact  that  a  plant  has 

its  formative  .changes  arrested  by  cutting  off  the  supply  of 
water:  the  primary  re-distribution  continues — it  withers  and 
shrinks  or  becomes  more  integrated— but  the  secondary  re- 
distributions cease.  There  is  the  less  familiar,  but  no  less 
certain,  fact,  that  the  like  result  occurs  in  animals — occurs, 
indeed,  as  might  be  expected,  after  a  relatively  smaller  di*^ 
minution  of  water.  Certain  of  the  lower  animals  furnish  ad- 
ditional proofs.  The  Rotifera  mskj  be  rendered  apparently 
lifeless  by  desiccation,  and  will  yet  revive  if  wetted.    Whea 


SlB  eiUPU  tsm  COUPOUITD  ETOLOnOS. 

tTio  African  rivers  which  it  inhabits  are  dried  np,  tho  Lepido- 
fircn  remains  torpid  in  tho  hardened  mud,  antil  the  rotam 
of  tho  rainy  season  brings  water.  Iluroboldt  states  that 
dnring  tha  summer  drooght,  the  alligators  of  the  Pampas 
lie  buried  in  a  state  of  susponded  animation  beneath  the 
pnrched  surface,  and  struggle  up  oat  of  the  earth  aa  soon  as 
it  becomes  humid.  Tho  history  of  each  organism 

teaches  ns  the  same  thing.  The  young  phint,  just  putting 
its  head  above  the  soil,  is  far  moro  soccnlent  than  Iho  adult 
plant;  and  tho  amount  of  trnnsformation  going  on  in  it  is 
relatively  much  greater.  In  that  portion  of  an  egg  which 
displays  the  formative  processes  during  tho  early  stages  of 
incubation,  tho  changes  of  arrangement  are  more  rapid  than 
those  which  an  ixpial  portion  of  the  body  of  a  hatched  chick 
undergoes.  Asmaybeinferred  &om  their  respectdre  powets 
to  acquire  habits  and  aptitudes,  the  stmctural  modifiability 
of  a  child  is  greater  than  that  of  on  adnlt  man;  and  tho 
structoral  modifiability  of  an  adult  man  is  greater  than  that 
of  an  old  man:  contrasts  which  are  accompanied  by  corre- 
sponding contrasts  in  the  densities  of  the  tissues;  since  the 
nitio  of  water  to  solid  matter  diminishes  with  advancing 
age.  And  then  we  have  this  relation  repeated  in 

the  contrasts  between  parts  of  the  samo  organism.  In  a 
tree,  rapid  structural  changes  go  on  at  the  ends  of  shoots, 
where  tho  ratio  of  water  to  solid  matter  is  very  great;  while 
the  changes  axe  very  slow  in  the  dense  and  almost  dry  sub- 
stance of  tho  trunk.  Similarly  in  animals,  wo  have  the  con- 
trast between  tho  high  rate  of  change  going  .on  in  a  soft 
tissue  like  the  brain,  and  tho  low  rate  of  change  going  on 
in  dry  non-vascular  tissues,  snch  as  thoso  which  form  hairs, 
nails,  horns,  &o. 

Other  groups  of  facta  prove,  in  an  equally  nnmiatake- 

able  way,  that  the  quantity  of  secondaiy  re-distribution  in  an 

organism  varies,  e<Bteria  paribus,  according  to  the  contained 

quantity  of  the  motion  we  call  heat.     The  contrasts  between 

..different  organisms,  and  difierent  states  of  the  same  organisnii 
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ttnite  in  bbowing  this.  Speaking  generally,  the 

amounts  of  stmctiire  and  rates  of  stmctaral  change,  are 
smaller  throughout  the  vegetal  kingdom  than  throughout 
the  animal  kingdom;  and,  speaking  generally,  the  heat  of 
plants  is  less  than  the  heat  of  animals.  A  comparison  of  the 
Several  divisions  of  the  animal  kingdom  with  one  another,  dis- 
closes among  them  parallel  relations.  Begarded  as  a  whole, 
vertebrate  fim'Tnala  are  higher  in  temperature  tiban  inverte- 
brate ones;  and  they  are  as  a  whole  higher  in  organic  ac- 
tivity and  complexity.  Between  subdivisions  of  the  ver- 
tebrata  themselves,  like  differences  in  the  state  of  molecular 
vibration,  accompany  like  differences  in  the  degree  of  evo- 
lution. The  least  compounded  of  the  Veriebrata  are  the 
fishes;  and  in  most  cases,  the  heat  of  fishes  is  nearly  the  same 
as  that  of  the  water  in  which  they  swim:  only  some  of  them 
being  decidedly  warmer.  Though  we  habitually  speak  oi 
reptiles  as  cold-blooded;  and  though  they  have  not  much 
more  power  tiban  fishes  of  maintaining  a  temperature  above 
that  of  their  medium;  yet  since  their  medium  (which  is,  in 
the  majority  of  cases,  the  air  of  warm  climates)  is  on  the 
average  warmer  than  the  medium  inhabited  by  fishes,  the 
temperature  of  the  class  of  reptiles  is  higher  than  that  of  the 
class  of  fishes;  and  we  see  in  them  a  correspondingly  higher 
complexity.  The  much  more  active  molecular  agitation  in 
mammals  and  birds,  is  associated  with  a  considerably  greater 
multiformity  of  structure  and  a  very  far  greater  vi- 
vacity. The  most  instructive  contrasts,  however, 
are  those  occurring  in  the  same  organic  aggregates  ax 
different  temperatures.  Plants  exhibit  structural  changes 
that  vary  in  rate  as  the  temperature  varies.  Though  light 
is  the  agent  which  effects  those  molecular  changes  causing 
vegetal  )^wth,  yet  we  see  that  in  the  absence  of  heat,  such 
changes  are  not  effected:  in  winter  there  is  enough  lights 
but  the  heat  being  insufficient,  plant-life  is  suspended.  That 
this  is  the  sole  cause  of  the  suspension,  is  proved  by  the  tact 
that  at  the  same  season,   plants  contained  in  hot-houses^ 
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wLere  they  TCceive  even  a  smnllor  amount  of  liglit,  {^  on 
producing  loavos  and  flowora.  Wo  see,  too,  that  tlioir 
seeds,  to  which  light  is  not  simply  uecdlosa  but  detrimental, 
begin  to  gcrminrito  only  when  the  return  of  a  warm  season 
raises  the  rate  of  molocniar  agitation.  In  like  manner  the 
ova  of  animals,  undergoing  those  changes  by  which  struck 
tore  ia  produced  in  them,  must  be  kept  moro  or  less  warm: 
in  tlio  absence  of  a  certain  amonnt  of  motion  among  thoir 
molecules,  the  re -arrangement  of  parts  does  not  go  on.  Hy- 
bornating  animals  also  supply  proof  that  loss  of  heat  carrird 
far,  retards  extremely  the  processes  of  transformation.  In 
animals  which  do  not  hybernnto,  as  ia  man,  prolonged  ex- 
posure to  intense  cold  produces  an  irresistible  tendency  to 
sleep  (which  implies  a  lowered  rato  of  atructnral  and  func- 
tional changes);  and  if  the  abstraction  of  heat  continae^ 
this  sleep  ends  in  death,  or  Btoppago  of  these  changes. 

Here,  then,  is  an  accumulation  of  proofs,  general  and 
speciftl.  Living  aggregates  are  distingnisbed  by  tho  con- 
nected facta,  that  during  integration  they  undergo  very 
remarkable  secondary  changes  which  other  oggregatcs  do 
not  undergo  to  any  considerable  extent ;  and  that  they 
contain  (bulks  being  supposed  equal)  immensely  greater 
quantities  of  motion,  locked  ap  in  various  ways. 

§  105.  The  last  chapter  closed  with  the  remark  that 
while  Evolution  is  always  on  integration  of  Matter  and  dis- 
sipation of  Motion,  it  ia  in  most  cases  much  moro.  And 
this  chapter  opened  by  briefly  specifying  the  conditions 
under  which  Evolution  is  integrative  only,  or  remains 
simple,  and  the  conditions  under  which  it  ia  something 
further  than  integrative,  or  becomes  compound.  In  illus- 
trating this  contrast  between  simple  and  compound  Evoln- 
iion,  and  in  explaining  how  the  contrast  arises,  a  vague 
idea  of  Evolution  in  general  has  been  convoyed.  Unavoid- 
ably, we  hare  to  some  extent  forestalled  tho  fuH  discoasioD 
of  Evolution  about  to  be  comniouccd. 
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There  is  notliing  in  tliis  to  regret.  A  preliminary  con« 
ception,  indefinite  but  comprehensive^  is  always  nsefbl  as  an 
introdnction  to  a  complete  conception — cannot,  indeed,  be 
dispensed  with.  A  complex  idea  is  not  communicable 
directly,  by  giving  one  after  another  its  component  parts 
in  their  finished  forms;  since  if  no  outline  pre-exists  in 
the  mind  of  the  recipient,  these  component  parts  will  not 
be  rightly  combined.  The  intended  combination  can  be 
made  only  when  the  recipient  has  discovered  for  himself 
how  xhe  components  are  to  be  arranged.  Much  labour  has 
to  be  gone  through  which  would  have  been  saved  had  a 
general  notion,  however  cloudy,  been  conveyed  before  the 
distinct  and  detailed  delineation  was  commenced. 

That  which  the  reader  has  incidentally  gathered  respect- 
ing the  nature  of  Evolution  from  the  foregoing  sections,  he 
may  thus  advantageously  use  as  a  rude  sketch,  enabling  him 
to  seize  the  relations  among  the  several  parts  of  the  enlarged 
picture  as  they  are  worked  out  before  him.  He  will  con- 
stantly bear  in  mind  that  the  total  history  of  every  sensible 
existence  is  included  in  its  Evolution  and  Dissolution; 
which  lost  process  we  leave  for  the  present  out  of  considera- 
tion. Ho  will  remember  that  whatever  aspect  of  it  we  are 
for  the  moment  considering.  Evolution  is  always  to  be  re- 
garded as  fundamentally  an  integration  of  Matter  and  dis- 
sipation of  Motion,  which  may  be,  and  usually  is,  accom- 
panied incidentally  by  other  transformations  of  Matter  and 
Motion.  And  he  will  everywhere  expect  to  find  that  the 
primary  re-distribution  ends  in  forming  aggregates  which 
are  simple  where  it  is  rapid,  but  which  become  compound  in 
proportion  as  its  slowness  allows  the  eficcta  of  secondary 
'  re-distributions  to  accumulate. 

§  106.  There  is  much  difficulty  in  tracing  out  trans- 
formations so  vast,  so  varied,  and  so  intricate  as  those 
now  to  be  entered  upon.  Besides  having  to  deal  with 
concrete  phenomena  of  all  orders,  wo  have  to  deal  with 
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o.ich  group  of  phenomena  under  several  aspects,  no  one 
cif  wticli  can  be  fally  nnderatood  apart  from  the  rest  and  no 
ono  of  which  can  bo  studied  simultaneously  with  the  rest. 
Already  we  have  seen  that  during  Evolution  two  great 
classes  of  chan^T's  are  going  on  together  j  and  we  shall  pre- 
sently see  that  the  second  of  these  great  classes  ia  re-divi- 
sible. Entangled  with  one  another  aa  all  these  changes 
are,  explanation  of  any  ono  class  or  order  involves  direct  or 
indirect  reference  to  others  not  yet  explained.  Wo  have 
nothing  for  it  but  to  maie  the  best  practicable  compromise. 

It  will  be  most  convenient  to  devote  the  next  chapter  to 
a  detailed  account  of  Evolution  under  its  primary  aspect; 
tacitly  recognizing  its  secondary  aspects  only  so  far  as  the 
exposition  necessitates. 

The  succeeding  two  chapters,  occupied  exclosively  vitli 
the  secondary  re>distribntions,  will  make  no  reference  to  the 
primary  re-distribntion  beyond  that  which  ia  unavoidable : 
each  being  also  limited  to  one  particular  trait  of  the  ee- 
condary  re-distributions. 

In  a  further  chapter  will  be  treated  a  third,  and  still  mora 
distinct^  character  of  the  secondaiy  re^distribiitions. 


CHAPTER  XIV. 

THB   LAW   OF   EVOLUTION. 

4  107.  Deduction  has  now  to  be  verified  by  induction. 
Thus  far  the  argument  has  been  tliat  all  sensible  existences 
must,  in  some  way  or  other  and  at  some  time  or  other,  reach 
their  concrete  shapes  through  processes  of  concentration; 
and  such  facts  as  have  been  named  have  been  named  merely 
to  clarify  the  perception  of  this  necessity.  But  we  cannot 
be  said  to  have  arrived  at  that  unified  knowledge  consti- 
tating  Phaosophy,  mitil  we  have  seen  how  existences  of  aU 
orders  do  exhibit  a  progressive  integration  of  Matter  and 
concomitant  loss  of  Motion.  Tracing,  so  far  as  we  may  by 
observation  and  inference,  the  objects  dealt  with  by  the 
Astronomer  and  the  Gleologist,  as  well  as  those  which  Bio* 
logy.  Psychology  and  Sociology  treat  of,  we  have  to  con^ 
sider  what  direct  proof  there  is  that  the  Cosmos,  in  general 
and  in  detaQ,  conforms  to  this  law. 

In  doing  this,  manifestations  of  the  law  more  involved 
than  those  hitherto  indicated,  will  chiefly  occupy  us. 
Throughout  the  classes  of  facts  successively  contemplated, 
our  attention  will  be  directed  not  so  much  to  the  truth  that 
every  aggregate  has  undergone,  or  is  undergoing,  inte- 
gration, as  to  the  further  truth  that  in  every  more  or  less 
separate  part  of  every  aggregate,  integration  has  been, 
or  is,  in  progress.  Instead  of  simple  wholes  and  wholes 
of   which    thtf    complexity    has    been    ignored,   we    have 
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here  to  (leal  with  -wlioloa  aa  tliey  actually  exist — itostly 
made  up  of  many  mt'iubers  combined  in  many  ways.  And 
m  tbeni  wo  shall  have  to  trato  the  transformation  aa  dis- 
played under  several  forms — a  passage  of  the  total  mass 
from  a  more  diffused  to  a  more  consolidated  state;  a  con- 
current similar  passage  in  every  portion  of  it  that  comes  to 
have  a  distinguishable  individuality ;  and  a  simultaneonit 
increa'je  of  combination  among  such  individuated  portions, 

5  108.  Our  SiJeretJ  System  by  its  general  form,  by  its 
clusters  of  stars  of  all  degrees  of  cloaenesa,  and  by  its 
nebulas  in  all  stages  of  condensation,  gives  ua  gronnda  to 
suspect  that,  generally  and  locally,  concentration  ia  going 
on.  Assume  that  its  matter  has  been,  and  still  ia  being, 
drawn  together  by  gravitation,  and  wo  have  an  explanation 
of  all  it3  leading  traits  of  stnicture — from  ita  solidified 
maasea  up  to  ita  collections  of  attenuated  floccnli  barely 
discernible  by  the  most  powerful  telescopes,  from  ita  donble' 
stars  up  to  such  complex  aggregates  aa  the  nubeculEe. 
Without  dwelling  on  this  evidence,  howcTcr,  let  us  pass  to 
the  case  of  the  Solar  System. 

The  belief,  for  which  there  are  so  many  reasons,  that  this 
has  had  a  nebular  genesis,  is  the  belief  that  it  haa  arisen  by 
the  integration  of  matter  and  concomitant  loss  of  motion. 
Evolution,  under  its  primary  aspect,  is  illustrated  most 
simply  and  clearly  by  this  passage  of  the  Solar  System  fron 
a  widely  diffused  incoherent  state  to  a  consolidated  coberenl 
state.  While,  according  to  the  nebular  hypothesis, 

there  has  been  going  on  this  gradual  concentration  of  the 
Solar  System  as  an  aggregate,  there  haa  been  a  simulfca- 
neoua  concentration  of  each  partially-independent  member. 
The  substance  of  every  planet  in  passing  through  its  atagea 
of  nebulous  ring,  gaseous  spheroid,  liquid  spheroid,  and 
spheroid  externally  sobdified,  has  in  essentials  paralleled  the 
changes  gone  through  by  the  general  mass;  and  every 
•atellite  has  done  the  like.  Moreover,  at  the  sanw 
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time  that  the  matter  of  the  whole,  as  well  as  the  matter  of 
each  partially-independent  part,  has  been  thus  integrating, 
there  has  been  the  further  integration  implied  by  increas- 
ing combination  among  the  parts.  The  satellites  of  each 
planet  are  linked  with  their  primary  into  a  balanced  cluster; 
while  the  planets  and  their  satellites  form  with  the  Sun,  a 
compound  group  of  which  the  members  are  more  strongly 
bound  up  with  one  another  than  were  the  far-spread  por- 
tions of  the  nebulous  medium  out  of  which  they  arose. 

Even  apart  firom  the  nebular  hypothesis,  the  Solar  System 
furnishes  evidence  having  a  like  general  meaning.  Not  to 
make  much  of  the  meteoric  matter  perpetually  being  added 
to  the  mass  of  thg  Earth,  and  probably  to  the  masses  of 
other  planets,  as  well  as,  in  larger  quantities,  to  the  mass  of 
the  Sun,  it  will  suffice  to  name  two  generally-admitted 
instances.  The  one  is  the  appreciable  retardation  of  comets 
by  the  ethereal  medium,  and  the  inferred  retardation  of 
planets— a  process  which,  in  time,  must  bring  comets,  and 
eventually  planets,  into  the  Sun.  The  other  is  the  Sun's 
still-continued  loss  of  motion  in  the  shape  of  radiated  heat; 
accompanying  the  still-continued  integration  of  his  mass. 

§  109.  To  geologic  evolution  we  pass  without  break  firom 
the  evolution  which,  for  convenience,  we  separate  as  astro- 
nomic. The  history  of  the  Earth,  as  traced  out  from  the 
structure  of  its  crust,  carries  us  back  to  that  molten  state 
which  the  nebular  hypothesis  implies;  and,  as  before  pointed 
out  (§  69),  the  changes  classed  as  igneous  are  the  accom- 
paniments of  the  progressing  consolidation  of  the  Earth's 
substance  and  accompanying  loss  of  its  contained  motion. 
Both  the  general  and  the  local  effects  may  be  briefly  exem- 
plified. 

Leaving  behind  the    period    when    the    more    volatile 

elements  now  existing  as  solids  were  kept  by  the  high 

temperature  in  a  gaseous  form,  we  may  begin  with  the  &ct 

that  until  the  Earth's  surface  had  cooled  down  below  212^^ 

15 
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the  vast  mass  of  water  at  preaent  covering  tlirce-fifths  of  it, 
mast  have  existed  as  vapour.  Tliia  enonooua  volama  of 
disintegrated  liquid  became  integrated  aa  fast  aa  the  diasi- 
pation  of  the  Earth's  contained  motion  allowed  ;  leaving,  at 
length,  a  comparatively  small  portion  nil  integrated,  which 
would  he  far  sinaller  bat  for  the  nnceasirg  absorption  of 
molecular  motion  from  the  Sun.  In  the  formation 

of  the  Eartli'a  crust  wo  have  a  similar  change  similarly 
caoaed.  Tlie  passage  from  a  thin  solid  film,  everywhere 
fissured  and  moveable  on  tho  subjacent  molten  matter,  to  a 
crust  so  thick  and  strong  aa  to  be  but  now  and  then  very 
slightly  dislocated  by  disturbing  forces,  illustrates  the  pi-o- 
cess.  And  while,  in  this  superficial  solidification,  wp  see 
aoder  ouo  form  how  concentration  accompanies  loss  of  Cui. 
tained  motion,  we  see  it  auder  another  form  in  th&t 
diminution  of  the  Eartb's  bulk  implied  by  superficial 
corrugation. 

Local  or  secondary  integrations  have  advanced  along 
with  this  general  integration.  A  molten  spheroid  merely 
skinned  over  with  solid  matter,  eould  havo  presented  nothing 
beyond  small  patches  of  land  and  water.  Differences  of 
elevation  great  enough  to  form  islands  of  considerable  size, 
imply  a  crust  of  some  rigidity ;  and  only  as  the  crust  grew 
thick  could  the  land  be  united  into  continents  divided  by 
oceans.  So,  too,  with  the  more  striking  elevations.  The 
collapse  of  a  thin  crust  round  its  cooling  and  contracting 
contents,  would  throw  it  into  low  ridges :  it  must  have 
acquired  a  relatively  great  depth  and  strength  before  ex- 
tensive mountain  systems  of  vast  elevation  becamn  pos- 
sible. In  sedimentary  changes,  also,  a  like  pro- 
gress is  inferable.  Denudation  acting  on  the  small  surfaces 
exposed  during  early  stages,  would  produce  but  small  local 
deposits.  The  collection  of  detritus  into  strata  of  great 
extent,  and  the  union  of  such  strata  into  extensive 
"systems,"  imply  wide  surfaces  of  land  and  water,  as  well 
9S  subsidences  great,  in  both  area  snd  depth ;  whence  i* 
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follows  that  integrations  of  this  order  must  liave  grown 
more  pronounced  as  the  Earth's  crost  thickened. 

§  110.  Already  we  have  recognized  the  fact  that 
organic  evolution  is  primarily  the  formation  of  an  aggre- 
gate^ by  the  continued  incorporation  of  matter  previously 
spread  through  a  wider  space.  Merely  reminding  the 
reader  that  every  plant  grows  by  concentrating  in  itself 
elements  that  were  before  diffused  as  gases,  and  that  eveiy 
animal  grows  by  re-concentrating  these  elements  previously 
dispersed  in  surrounding  plants  and  animals;  it  will  be 
here  proper  to  complete  the  conception  by  pointing  out  that 
the  early  history  of  a  plant  or  animal,  still  more  clearly  than 
its  later  history,  shows  us  this  fundamental  process.  For  the 
microscopic  germ  of  each  organism  undergoes,  for  a  long 
time,  no  other  change  than  that  implied  by  absorption  of 
nutriment.  Cells  imbedded  in  the  stroma  of  an  ovarium, 
become  ova  by  little  else  than  continued  growth  at  the 
expense  of  adjacent  materials.  And  when,  after  fertilization, 
a  more  active  evolution  commences,  its  most  conspicuous 
trait  is  the  drawing-in,  to  a  germinal  centre,  of  the  substance 
which  the  ovum  contains. 

Here,  however,  our  attention  must  be  directed  mainly  to 
the  secondary  integrations  which  habitually  accompany  the 
primary  integration.  We  have  to  observe  how,  along  with 
the  formation  of  a  larger  mass  of  matter,  there  goes  on  a 
drawing  together  and  consolidation  of  the  matter  into 
parts,  as  well  as  an  increasingly-intimate  combination  of 
parts.  In  the  mammalian  embryo,  the  heart,  at 

first  a  long  pulsating  blood-vessel,  by  and  by  twists  upon  itself 
and  integrates.  The  bile-cells  constituting  the  rudimentary 
liver,  do  not  simply  become  different  from  the  wall  of  tho 
intestine  in  which  they  at  first  lie ;  but,  as  they  accumulate, 
they  simultaneously  diverge  from  it  and  consolidate  into  aii 
organ.  The  anterior  segments  of  the  cerebro-spinal  axis, 
which  are  at  first  continuous  with  the  rest,  and  distinguished 
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only  by  their  larger  size,  undergo  a  gnwlual  nnion ;  and  at 
Uic  a;ime  time  tlio  resulting  head  folds  into  a  mass  clearly 
ijiarkod  uff  from  tlie  rest  of  tliO  vertebral  column.  The  liko 
process,  variously  exemplified  in  other  organs,  is  meanwhile 
eiliibitedby  thebodyasawhole;  which  becomes  in t^'grated 
somewhat  in  the  same  way  that  an  outspread  handkerchief 
and  its  contents  become  integrated  when  its  edges  are  drawn 
in  and  fastened  to  make  a  bundle.  Analogous 

changes  go  on  long  after  birth,  and  continue  even  up  tp 
old  age.  In  man,  that  solidification  of  the  bony  frame- 
work which,  during  childhood,  is  accn  in  the  coales- 
cence of  portions  of  the  same  bone  ossified  from  diffe- 
rent centres,  is  afterwards  seen  in  the  coalescence  of  bonca 
that  were  ori^'iually  distinct.  The  appendages  of  tho 
vertebrae  unite  with  the  vertebral  centres  to  which  they  b^ 
long — a  chango  not  completed  nntil  towards  thirty.  At  the 
samo  time  tho  epiphyses,  formed  separately  from  the  maio 
bodies  of  their  respective  bones,  have  their  cartilaginous 
connexions  turned  into  osseous  ones— arc  fused  to  the  masses 
beneath  them.  The  component  vertebra)  of  the  sacnuo, 
which  remain  separate  till  about  tho  sixteenth  year,  then 
begin  to  unite ;  and  in  ten  or  a  dozen  years  more  their  onion 
is  complete.  Still  later  occurs  the  coalescenco  of  tho  coccy- 
geal vertobrEe ;  and  thero  are  some  other  bony  oniona  which 
remain  unfinished  unless  advanced  ago  is  reached.  To 
which  add  that  the  increase  of  density  and  toughness,  going 
on  throughout  tho  tissues  in  genera!  during  life,  is  the  for- 
mation of  a  more  highly  integrated  substance. 

Tho  species  of  change  thus  illustrated  under  several 
aspects  in  the  unfolding  human  body,  may  be  traced  in  all 
nnimals.  That  mode  of  it  which  consists  in  the  onion  of 
similar  parts  originally,  separate,  has  been  described  by 
Milne-Edwaxda  and  others,  oa  exhibited  in  various  of  the 
Invcrtebrata ;  though  it  does  not  seem  to  have  been  in- 
cluded by  them  as  an  essential  peculiarity  in  tho  process  of 
organic  development.     We  shall,  however,  see  clearly  that 
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local  mtegration  is  on  all*important  port  of  tUs  process, 
when  we  find  it  displayed  not  only  in  the  successive  stages 
passed  throogli  by  every  embryo^  bat  also  in  ascending  fi:*om 
the  lower  creatures  to  the  higher.  As  manifested  in  either 
way,  it  goes  on  both  longitudinally  and  transversely :  under 
which  different  forms  we  may,  indeed,  most  conveniently 
consider  it.  Of   longitudinal  integration,   the 

sub-kingdom  Anntdosa  supplies  abundant  examples.  Its 
lower  members,  such  as  worms  and  myriapods,  are  mostly 
characterized  by  the  great  number  of  segments  composing 
them ;  reaching  in  some  cases  to  several  hundreds.  But  in 
the  higher  divisions— crustaceans,  insects,  and  spiders — ^we 
find  this  number  reduced  down  to  twenty-two,  thirteen,  or 
even  fewer ;  while,  accompanying  the  reduction,  there  is  a 
shortening  or  integration  of  the  whole  body,  reaching  its 
extreme  in  the  crab  and  the  spider.  The  significance  of 
these  contrasts,  as  bearing  on  the  general  doctrine  of 
Evolution,  will  be  seen  when  it  is  pointed  out  that  they  are 
parallel  to  those  which  arise  during  the  development  of 
individual  annulose  animals.  In  the  lobster,  the  head  and 
thorax  form  one  compact  box,  made  by  the  union  of  a  num. 
ber  of  segments  which  in  the  embryo  were  separable.  Simi. 
larly,  the  butterfly  shows  us  segments  so  much  more  closely 
united  than  they  were  in  the  caterpillar,  as  to  be,  some  of 
them,  no  longer  distinguishable  firom  one  another.  The 
Vertehrata  again,  throughout  their  successively  higher  classes, 
furnish  like  instances  of  longitudinal  union.  In  most  fishes, 
and  in  reptiles  that  have  no  limbs,  none  of  the  vertebrae 
coalesce.  In  most  mammals  and  in  birds,  a  variable  num 
ber  of  vertebras  become  fused  together  to  form  the  sacrum ; 
and  in  the  higher  apes  and  in  man,  the  caudal  vertebrae 
also  lose  their  separate  individualities  in  a  single  09 
eoccygie.  That  which  we  may  distinguish  as  tranS" 

verse  integration,  is  well  illustrated  among  the  AnnndoBa  m, 
the  development  of  the  nervous  system.  Leaving  out  those 
most  degraded  forms  which  do  not  present  distinct  ganglia 
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it  13  to  bo  obf^erved  tbat  the  lower  unnuloae  animals,  in  c 
moQ  witii  the  larvse  of  the  higher,  are  severally  characterized 
by  a  double  chain  of  ganglia  rimning  from  end  to  end  o( 
the  body  j  while  in  the  more  perfoctly-formed  nnnnlose 
animals,  this  doable  chain  becomes  nnited  into  a  single 
chain.  Mr.  Newport  has  described  the  course  of  this  c<,n* 
centrntioii  as  exhibited  in  insects ;  and  by  Rathke  it  has  been 
traced  in  crustaceans.  During  the  early  stages  of  the 
Astaciis flnviatilis,  or  common  cray-fish,  there  is  a  pair  of 
separate  ganglia  to  each  ring.  Of  the  fourteen  pairs  be- 
longing to  the  licad  and  thorax,  the  three  pairs  in  advance 
of  the  mouth  consolidate  into  one  masa  to  form  the  brain,  or 
cephalic  ganglion.  Meanwhile,  out  of  the  remainder,  tlie 
first  six  p:iir3  severally  unite  in  the  median  lino,  while  the 
rest  rcmaiii  more  or  lees  separate.  Of  these  six  doable 
ganglia  thna  formed,  the  anterior  foor  coalesce  into  one 
mass;  the  remaining  two  coalesce  into  another  mass;  and  then 
these  two  masses  coalesce  into  one.  Here  we  see  longitudi- 
nal and  tranaversG  integration  going  on  simnltaneoualy;  and 
in  the  highest  crustaceans  they  are  both  carried  still  fur- 
ther. The  Vertobrala.  clearly  exhibit  transverse  integration 
in  the  development  of  the  generative  system.  The  loweat 
mammals— the  Jlfoiiofrenia (a — -in  common  with  birds,  to  whioh 
they  are  in  many  respects  allied,  have  oviducts  which  to- 
wards their  lower  extremities  are  dilated  into  cavities,  sever- 
ally performing  in  an  imperfect  way  the  function  of  a  dUtus. 
"  In  tho  Marsupialia  there  is  a  closer  approximation  of  the 
two  lateral  sets  of  organs  on  the  median  line ;  for  tho  ovi- 
dncts  convorgo  towards  one  another  and  meet  (without 
coalescing)  on  the  median  lino ;  so  that  their  uterine  dilata- 
tions are  in  contact  with  each  other,  forming  a  true  '  double 
uterus.'  ...  As  w©  ascend  the  series  of  'placental'  mam- 
mals, we  find  the  lateral  coalescence  becoming  more  and 
more  complete.  ...  In  many  of  tho  Rodentia  tho  uterus 
still  remains  completely  divided  into  two  lateral  halves; 
whilst  in  others  these  coalesce  at  their  lower  portio-aa,  form* 
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lug  a  rudiment  of  the  tme  'body'  of  the  ntems  in  the 
human  Bubject.  This  part  increases  at  the  expense  of  the 
lateral '  comua '  in  the  higher  herbiirora  and  camivora;  but 
oven  in  the  lower  qnadrumana  the  uterus  is  somewhat  cleft 
at  its  summit/'* 

Under  the  head  of  organic  integrations^  there  remain  to 
be  noted  some  which  do  not  occur  within  the  limits  of  one 
organism^  and  which  only  in  an  indirect  way  involve  con* 
contration  of  matter  and  dissipation  of  motion.  These  are 
the  integrations  by  which  organisms  are  made  dependent  on 
one  another.  We  may  set  down  two  kinds  of  them — ^those 
which  occur  within  the  same  species,  and  those  which  occur 
among  different  species.  More  or  less  of  the  gre- 

garious  tendency  is  general  in  animals ;  and  when  it  is 
marked^  there  is,  in  addition  to  simple  aggregation,  a  certain 
degree  of  combination.  Creatures  that  hunt  in  packs,  or 
that  have  sentinels,  or  that  are  governed  by  leaders,  form 
bodies  partially  united  by  co-operation.  Among  polyg^amous 
mammals  and  birds  this  mutual  dependence  is  closer;  and 
the  social  insects  show  us  assemblages  of  individuals  of  a 
still  more  consolidated  character:  some  of  them  having 
carried  the  consolidation  so  far  that  the  individuals  cannot 
exist  if  separated.  How  organisms  in  general  are 

mutually  dependent,  and  in  that  sense  integrated,  we  shall 
see  on  remembering — ^first,  that  while  all  animals  live 
directly  or  indirectly  on  plants,  plants  live  on  the  carbonic 
acid  excreted  by  animals ;  second,  that  among  animals  the 
flesh-eaters  cannot  exist  without  the  plant-eaters;  third, 
that  a  large  proportion  of  plants  can  continue  their  respec* 
tive  races  only  by  the  help  of  insects,  and  that  in  many 
cases  particular  plants  need  particular  insects.  Without 
detailing  the  more  complex  connexions,  which  Mr.  Darwin 
has  so  beautifully  illustrated,  it  will  suffice  to  say  that  the 
Flora  and  Fauna  in  each  habitat,  constitute  an  aggregate 

*  dxpenter't  Prin.  of  Comp.  Fhyiwy  p.  Clf. 


TBB  uw  or  svoldhos. 


so  far  mtcgnitc<3  that  many  of  its  species  dia  oat  if  plocod 
amid  tho  plants  and  animals  of  auotlicr  habitat.     And  ik   \ 
is  to  be  remarked  that  tliis  int^gratioix,  too,  incrcaseB  W$M 

organic  evolutiou  progresaea.  ^1 

§  111,  The  pLonomena  set  down  in  tho  foregoing  pM»- 
graph  aro  introductory  to  others  of  a  higher  order,  with 
which  they  ought,  perhaps,  in  Btrictness,  to  bo  gronped^ 
jiheuomena  which,  for  want  of  a  better  word,  we  may  tCTm 
a u per- organic.  Inorganic  bodies  present  us  with  certain 
facts.  Certain  other  facts,  mostly  of  a  more  involved  kind, 
are  presented  by  organic  bodies.  There  remain  yet  further 
fivcta,  not  presented  by  any  organic  body  taken  singly ;  bat 
which  result  from  the  actions  of  aggregated  organic  boditn 
on  one  another  and  on  inorganic  bodies,  Tliough  pheno- 
mena of  this  order  are,  as  we  see,  foreshadowed  among  in- 
ferior organisms,  they  become  so  extremely  conspicaons  in 
mankind  aa  socially  united,  that  practically  we  may  consider 
them  to  commence  here. 

In  the  social  organism  integrative  changes  are  clearly  and 
abundantly  exemph£ed.  Uncivihzed  societies  display  them 
when  wandering  families,  such  as  we  see  among  Bushmen* 
join  into  tribes  of  considerable  numbers.  A  further  pro- 
gress of  hke  nature  ia  everywhere  manifested  in  the  snbja- 
gation  of  weaker  tribes  by  stronger  ones ;  and  in  the  sub- 
ordination  of  their  respective  chiefs  to  the  conquering  chief. 
The  combinations  thos  resulting,  which,  among  aboriginal 
races,  are  being  continually  formed  and  continually  broken 
up,  become,  among  superior  races,  relatively  permanent.  If 
we  trace  the  stages  through  which  oar  own  society,  or  any 
adjacent  one,  has  passed,  we  see  this  unification  from  time 
to  time  repeated  on  a  larger  scalo  and  gaining  in  stability. 
The  aggregation  of  juniors  and  tho  children  of  juniors  tinder 
elders  and  the  children  of  elders ;  the  consequent  establish* 
ment  of  groups  of  vassals  bound  to  their  respective  nobles  j 
tho  subsequent  subordination  of  gronps  of  inferior  noble* 
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to  dukes  or  earls ;  and  the  still  later  growth  of  the  kingly 
power  over  dnkcs  and  earls ;  are  so  many  instances  of  iu 
creasing  consolidation.  This  process  through  which  petty 
tenures  are  aggregated  in  feuds,  feuds  into  provinces,  pro- 
vinces into  kingdoms,  and  finally  contiguous  kingdoms  into 
a  single  one,  slowly  completes  itself  by  destroying  the  ori- 
ginal lines  of  demarcation.  And  it  may  be  further  remarked 
of  the  European  nations  as  a  whole,  that  in  the  tendency  to 
form  alUances  more  or  less  lasting,  in  the  restraining  influ. 
ences  exercised  by  the  several  governments  over  one  another, 
in  the  system,  now  becoming  customary,  of  settling  inter- 
national disputes  by  congresses,  as  well  as  in  the  breaking 
down  of  commercial  barriers  and  the  increasing  facilities  of 
communication,  we  may  trace  the  beginnings  of  a  European 
federation — a  still  larger  integration  than  any  now  esta- 
blished. 

Bat  it  is  not  only  in  these  external  unions  of  groups  with 
groups,  and  of  the  compound  groups  with  one  another,  that 
the  general  law  is  exemplified.  It  is  exemplified  also  iu 
anions  that  take  place  internally,  as  the  groups  become 
more  highly  organized.  There  are  two  orders  of  these, 
which  may  be  broadly  distinguished  as  regulative  and 
operative.  A  civilized  society  is  made  unlike  a 

barbarous  one  by  the  establishment  of  regulative  classes- 
governmental,  administrative,  military,  ecclesiastical,  legal, 
&c.,  which,  while  they  have  their  several  special  bonds  of 
anion,  constituting  them  sub-classes,  are  also  held  together 
as  a  general  class  by  a  certain  community  of  privileges, 
of  blood,  of  education,  of  intercourse.  In  some  societies, 
fully  developed  after  their  particular  types^  this  con- 
solidation into  castes,  and  this  union  among  the  upper 
castes  by  separation  from  the  lower,  eventually  grow 
very  decided:  to  be  afterwards  rendered  less  decided, 
only  in  cases  of  social  metamorphosis  caused  by  the  in* 
dustrial  regime.  The  integrations  that  accompany 

the  operative  or  industrial  organization,   later  in  origin. 
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aro  not  merely  of  this  indirect  kind,  but  ttcy  are  also  direct 
— they  show  ua  physical  approach.  Wo  liavo  integrations 
L-oneequent  on  the  simple  growth  of  adjiicent  parts  perform- 
ing like  functions ;  as,  fur  instance,  the  junction  of  Mira- 
chester  with  its  ffthco- weaving  auburbs.  Wo  have  ollit-i 
integrations  that  arise  when,  out  of  several  places  proJucing 
a  particnlar  commodity,  one  monopolizing  more  and  more  of 
the  boainess,  drawa  to  it  masters  and  workers,  and  leaves 
the  other  places  to  dwindle ;  as  witness  the  growth  of  the 
Yorkshire  cloth-districts  at  the  expense  of  those  in  the  West 
of  England ;  or  the  absorption  by  Staffordsliiro  of  the  pot- 
tery-manufacture, and  the  consequent  decay  of  the  efcla- 
bliahments  that  once  flonriahod  at  Derby  and  elsewhere. 
We  buve  those  more  special  integrations  tliat  arise  within 
the  same  city ;  whence  result  the  concentration  of  pnblishera 
in  Paternoster  Row,  of  corn -merchants  about  Mark  Lane,  of 
civil  engineers  in  Groat  George  Street,  of  bankers  in  the  centra 
of  the  city.  Indnstrial  combinations  that  conaist,  not  in  the 
approximation  or  fusion  of  parts,  but  in  the  establishment 
of  common  centres  of  connexion,  aro  exhibited  in  the  Bank 
clearing-house  and  the  Railway  clearing-house.  While  of 
yet  another  species  are  those  nniona  which  bring  into  rela- 
tion, the  more  or  leas  dispersed  citizens  who  are  occupied  in 
like  ways;  as  traders  are  brought  by  the  Exchange,  and  aa 
are  professional  men  by  institutes  bke  those  of  Civil  Engi- 
neers, Architects,  &c. 

At  first  sight  these  seem  to  be  the  last  of  our  instances. 
Having  followed  up  the  general  law  to  social  aggregates, 
there  apparently  remain  no  other  aggregates  to  which  it  can 
apply.  This  however  is  not  true.  Among  what  we  have 
above  distinguished  as  super-organic  phenomena,  we  shall 
find  sundry  groups  of  very  remarkable  and  interesting 
illustrations.  Though  evolution  of  the  various  products  of 
human  activities  cannot  be  said  directly  to  exempliiy  the 
integration  of  matter  and  dissipation  of  motion,  yet  they 
t'xompliiy  it  indirectly.     For  the  progress  of  Language,  of 
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Science^  and  of  the  Arts^  industrial  and  sBstlieHc,  is  an  ob- 
jectiye  register  of  subjectiye  changes*  Alterations  of  struc- 
ture in  human  beings,  and  concomitant  alterations  of  struc- 
iure  in  aggregates  of  human  beings,  jointly  produce  corre- 
sponding alterations  of  structure  in  all  those  things  which 
humanity  creates.  As  in  the  changed  impress  on  the  wax, 
we  read  a  change  in  the  seal ;  so  in  the  integrations  of  ad* 
vancing  Langpiage,  Science,  and  Art,  we  see  reflected  cer- 
tain integrations  of  advancing  human  structure,  individual 
and  social.    A  section  must  be  devoted  to  each  group. 

§  112.  Among  uncivilized  races,  the  many-syllabled  names 
used  for  not  uncommon  objects,  as  well  as  the  descriptive 
character  of  proper  names,  show  us  that  the  words  used 
for  the  less-familiar  things  are  formed  by  compounding 
the  words  used  for  the  more-familiar  things.  This  process 
of  composition  is  sometimes  found  in  its  incipient  stage — a 
stage  in  which  the  component  words  are  temporarily  united 
to  signify  some  un-named  object,  and,  &om  lack  of  frequent 
use,  do  not  permanently  cohere.  But  in  the  majority  of 
inferior  languages,  the  process  of  "agglutination,''  as  it 
is  called,  has  gone  far  enough  to  produce  considerable 
stability  in  the  compound  words :  there  is  a  manifest  inte- 
gration. How  small  is  the  degree  of  this  integration,  how* 
ever,  when  compared  with  that  reached  in  well*developed 
languages,  is  shown  both  by  the  great  length  of  the  compound 
words  used  for  things  and  acts  of  constant  occurrence,  and 
by  the  separableness  of  their  elements.  Certain  North- 
American  tongues  illustrate  this  very  well.  In  a  Bicaree 
vocabulary  extending  to  fifty  names  of  common  objects, 
which  in  English  are  nearly  all  expressed  by  single  syllables, 
there  is  not  one  monosyllabic  word ;  and  in  the  nearly-allied 
vocabulary  of  the  Pawnees,  the  names  for  these  same  com- 
mon objects  are  monosyllabic  in  but  two  instances.  Things 
BO  familiar  to  those  hunting  tribes  as  dog  and  how,  are,  in 
the  Pawnee  language,  ashaJcish  and  tecragish  ;  the  hand  and 
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tlie  eifcs  aro  respectively  ikxlteeree  and  kocreehoo ;  for  day  tbs 
■  term  is  ahalioorooccshatret,  and  for  rfeuit  it  is  tsaheelcAkkalioo- 
raiwah ;  wliilo  the  nnmorala  are  composed  of  from  two  syl- 
lablea  np  to  five,  and  in  Eicareo  up  to  seven.  That 

tlie  groat  lengtli  of  these  fiimihar  words  implies  a  low  degree 
of  development,  and  that  in  the  formation  of  higher  lan- 
guages ont  of  lower  there  is  a  progressive  integration,  which 
reduces  the  polyayllables  to  dissyllables  and  monosyllables, 
is  an  inference  confirmed  by  the  history  of  our  own  language. 
Anglo-Saxon  sieorra  lias  been  in  course  of  time  consolidated 
into  English  slar,  mona  into  moon,  and  vama  into  nnme. 
The  transition  throngh  the  intermediate  semi-Saxon  is  clearly 
traceable.  Sitvu  became  in  semi-Saxon  aime,  and  in  Eng- 
lish son..-  the  fin:il  '■  of  «i(ne  beni^  !in  cvnufpceiit  form  of  tho 
original  ».  Tho  change  from  the  Anglo-Saxon  plural,  formed 
by  the  distinct  syllable  a«,  to  our  plural  formed  by  the  appended 
consonant  a,  shows  ns  the  same  thing :  emilhas  in  becom- 
ing smiths,  and  endas  in  becoming  ends,  illustrate  pro* 
gressive  coalescence.  So,  too,  does  tho  disappearance  of  tho 
terminal  an  in  the  infinitive  mood  of  verbs  j  as  shown  in  the 
transition  from  the  Anglo-Saxon  cuman  to  the  setni-Sazon 
c'immc,  and  to  the  English  come.  Moreover  the  process  haa 
been  slowly  going  on,  even  since  wliat  we  distinguish  as  Eng- 
lish was  formed.  In  Elizabeth's  time,  verbs  were  still  very 
frequently  pluralizod  by  the  addition  of  en — ^we  tell  was  we 
tollen;  and  in  some  rural  districts  this  form  of  speech  may 
even  now  be  heard.  In  like  manner  the  terminal  ed  of  the 
past  tense,  has  united  with  the  word  it  modifies.  But7i-ed 
has  in  pronunciation  become  burnt;  and  even  in  writing  the 
terminal  t  has  in  some  cases  taken  the  place  of  the  ed.  Only 
where  antique  forms  in  general  are  adhered  to,  as  in  the 
church'Service,  is  the  distinctness  of  this  inflection  still 
maintained.  Further,  we  see  that  the  compound  vowels  have 
been  in  many  cases  fused  into  single  vowels.  That  in  bread 
tho  6  and  a  were  originally  both  sounded,  is  proved  by  the 
fiwt  that  they  are  still  so  sounded  in  parts  where  old  habits 
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linger.  We^  however^  Iiave  oontracted  the  pronunciation 
into  bred;  and  we  have  made  like  changes  in  many  other 
common  words.  Lastly,  let  it  be  noted  that  where  the  fre- 
quency of  repetition  is  greatest,  the  process  is  carried 
farthest;  as  instance  the  contraction  of  lord  (originally 
laforJ)  into  Ind  in  the  months  of  Barristers;  and,  still  better, 
the  coalescence  of  Ood  be  with  you  into  Oood  bye. 

Besides  exhibiting  in  this  way  the  integrative  process, 
Langoage  equally  exhibits  it  throughout  all  grammatical 
development.  The  lowest  kinds  of  human  speech,  having 
merely  nouns  and  verbs  without  inflections  to  them,  mani- 
festly permit  no  such  close  union  of  the  elements  of  a  pro- 
position as  results  when  the  relations  are  marked  either  by 
inflections  or  by  connective  words.  Such  speech  is  neces- 
sarily what  we  significantly  call  '*  incoherent.'^  To  a  con- 
siderable extent,  incoherence  is  seen  in  the  Chinese  language. 
"  If,  instead  of  saying  I  go  to  London,  figs  come  from  Twrkey, 
(he  8%vn  shines  through  the  air,  we  said,  I  go  end  London, 
figs  come  origin  Turkey,  the  sun  shines  passage  air,  we  should 
discourse  after  the  manner  of  the  Chinese.'^  From  this 
''aptotic''  form,  there  is  clear  evidence  of  a  transition,  by 
coalescence,  to  a  form  in  which  the  connexions  of  words  are 
expressed  by  the  addition  to  themof  certain  inflectionid  words. 
'^Li  Languages  like  the  Chinese,"  remarks  Dr.  Latham,  ''the 
separate  words  most  in  use  to  express  relation  may  become 
adjuncts  or  annexes."  To  this  he  adds  the  fact  that  "  the 
numerous  inflexional  languages  fall  into  two  classes.  Li  one, 
the  inflexions  have  no  appearance  of  having  been  separate 
words.  In  the  other,  their  origin  as  separate  words  is  de* 
monstrable."  From  which  the  inference  drawn  is,  that  the 
''  aptotic "  languages,  by  the  more  and  more  constant  use 
of  adjuncts,  gave  rise  to  the  "agglutinate"  languages,  or 
those  in  which  the  original  separateness  of  the  inflexional 
parts  can  bo  traced ;  and  that  out  of  these,  by  further  use, 
arose  the  "amalgamate"  languages,  or  those  in  which  the 
ariginal  separateness  of  the  inflexional  parts  can  no  longer 
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be  trucbd.  Strongly  corroborative  of  tbis  itifcrcnce 

is  tliL>  uiiqucHtionable  fact,  tbat  by  hucIi  a  process  tlieire  bave 
fjrown  out  of  tbe  anmlgamate  laiiguagta,  tbe  "anoptotic" 
languages;  of  which  our  own  is  the  most  perfect  example 
— laugaages  in  which,  by  fwrtlicr  consolidation,  Inllcxiona 
liavo  olmoat  disappeared,  wLilc,  to  express  tho  vorbul  rola* 
tiuna,  certain  new  kinds  of  words  have  been  developed. 
When  wo  see  tbe  Anglo-Saxon  inflexions  gradually  lost  by 
contraction  during  tbe  development  of  English,  and,  though 
to  a  less  dcprco,  ihe  Lntiu  inflexions  dwindling  away  during 
tbe  development  of  French,  we  cannot  deny  that  grammati- 
cal structure  is  modified  by  integration ;  and  seeing  bow 
cU'arly  tho  eai-lier  Btages  of  grunmiatical  Btmcturo  are  ex- 
plained by  it,  wc  can  scarcely  doubt  that  it  lias  been  going 
on  from  tbe  first. 

In  proportion  to  the  degree  of  this  intcgratioii,  is  the 
extent  to  which  integration  of  another  order  is  carried. 
Aptotic  languages  are,  as  already  pointed  out,  necessarily 
incoherent — tbe  elements  of  a  proposition  cannot  be  com- 
pletely tied  into  a  whole.  But  oa  fast  as  coalescence  pro- 
duces inflected  words,  it  becomes  possible  to  unite  them 
into  sentences  of  which  tbe  parts  are  so  mutually  dependent 
that  no  considerable  change  can  be  made  without  destroying 
tbe  meaning.  Yet  a  further  stage  in  this  process  may  be 
noted.  After  tbe  development  of  those  grammatical  forms 
which  make  definite  statements  possible,  we  do  not  at  6rst 
find  tbem  used  to  express  anything  beyond  statements  of  a 
simple  kind.  A  single  subject  with  a  single  predicate,  ac- 
companied by  but  few  qualifying  terms,  are  usually  all.  If 
wo  compare,  for  instance,  the  Hebrew  scriptures  with  writ- 
ings of  modem  times,  a  marked  difibrcnce  of  aggregation 
among  tho  groups  of  words,  is  visible.  In  the  number  oE 
subordinate  propositions  which  accompany  the  principal 
one ;  in  the  various  complements  to  subjects  and  predicates) 
and  in  tbe  numerous  qualifying  clauses — all  of  them  united 
intu  one  i«niplex  whole — many  sentences  in  modem  coiu> 
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positions  exhibit  a  degree  of  integration  not  to  bo  found  in 
ancient  ones. 

(  118>  The  history  of  Science  presents  facts  of  the  same 
meaning  at  ereiy  step.  Indeed  the  integration  of  groups 
of  like  entities  and  like  relations^  may  be  said  to  constitute 
the  most  conspicuous  part  of  scientific  progress.  A  glance 
at  the  classificatorj  sciences^  shows  us  that  the  confused 
incoherent  aggregations  which  the  vulgar  make  of  natural 
objects,  are  gradually  rendered  complete  and  compact,  and 
bound  up  into  groups  within  groups.  While,  instead  of 
considering  all  marine  creatures  as  fish,  shell-fish,  and  jelly- 
fish, 2iOology  establishes  divisions  and  sub-divisions  under 
the  heads  Vertebrata,  Annvlosa,  Mollusca,  &c. ;  and  while, 
in  place  of  the  wide  and  vague  assemblage  popularly  de« 
scribed  as  '^  creeping  things,^'  it  makes  the  specific  classes 
Annelida,  Myriopoda,  Insecta,  Araehnida  ;  it  simultaneously 
gives  to  these  an  increasing  consolidation.  The  several 
orders  and  genera  of  which  each  consists,  are  arranged  ac- 
cording to  their  affinities  and  tied  together  under  common 
definitions ;  at  the  same  time  that,  by  extended  observation 
and  rigorous  criticism,  the  previously  unknown  and  un- 
determined  forms  are  integrated  with  their  respective  con- 
geners. Nor  is  the  process  less  clearly  manifested 
in  those  sciences  which  bave  for  their  subject-matter,  not 
classified  objects  but  classified  relations.  Under  one  of  its 
cbief  aspects,  scientific  advance  is  the  advance  of  generaliza* 
tion ;  and  generalizing  is  uniting  into  groups  all  like  co- 
existencies  and  sequences  among  phenomena.  The  colliga- 
tion of  many  concrete  relations  into  a  generalization  of 
the  lowest  order,  exemplifies  this  principle  in  its  simplest 
form ;  and  it  is  again  exemplified  in  a  more  complex  form 
by  the  colligation  of  those  lowest  generalizations  into  higher 
ones,  and  these  into  still  higher  ones.  Year  by  year  are 
fMstablishcd  certain  connexions  among  orders  of  phenomena 
that  appear  unallicd ;  and  these  connexions,  multiplying  and 
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etrcDgthcniiig,  gradually  bring  the  seemingly  unnllicj 
orders  under  a  common  bond.  When,  for  example, 
Ilumbolilt  quotes  the  saying  of  the  Swiss — "it  ia  going  to 
rain  bocaaso  wo  hear  the  mnrmur  of  the  torrents  nearer/' — 
wlieu  he  remarks  the  relation  between  this  and  an  observa- 
tion of  his  own,  that  the  cataracts  of  the  Orinoco  are  heard 
at  a  greater  distance  by  night  than  by  dny — when  he  notes 
the  essential  parallelism  existing  between  these  facta  and 
the  fact  that  the  anusual  visibility  of  remote  objCKstfl 
ia  also  an  indication  of  coming  rain — and  when  he 
points  out  that  the  common  caoso  of  these  variations  is  the 
Bmaller  hindrance  offered  to  the  passage  of  both  light  and 
Buuiid,  by  media  which  are  comparatively  homogeneous, 
either  in  teuipeiTiture  or  hygrometric  state ;  ho  helps  in 
bringing  nnder  one  generalization  the  phenomena  of  light 
and  those  of  sound.  Experiment  having  shown  that  these 
conform  to  like  laws  of  reflection  and  refraction,  the  concln- 
Eion  that  they  are  both  produced  by  undulations  gains  peo 
bability:  there  is  an  incipient  integration  of  two  great  orders 
of  phenomena,  between  which  no  connexion  was  suspected  in 
times  past.  A  still  more  decided  integration  has  been  of  late 
taking  place  between  the  once  independent  sub-sciences  of 
Electricity,  Magnetism,  and  Light. 

The  process  will  manifestly  be  carried  mnch  further.  Such 
propositions  as  those  set  forth  in  preceding  chapters,  on 
"The  Persistence  of  Force,"  "The  Transformation  and 
Equivalence  of  Forces,"  "  Tho  Direction  of  Motion,"  and 
"  The  Bhythm  of  Motion,"  unite  within  single  bonds  phe- 
nomena belonging  to  all  orders  of  existences.  And  if  there 
is  such  a  thing  as  tliat  which  we  here  understand  by 
Philosophy,  there  must  eventually  be  reached  a  universal 
integration. 

^  111.  Nor  do  the  industrial  and  testhetio  Arts  fail  to 
supply  ua  with  equally  conclusive  evidence.  The  progress 
from  nido,  small,  and  simple  tools,  to  perfect,  complex,  awl 
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large  machines,  is  a  progress  in  integration.  Among  what 
are  classed  as  the  mechaniccJ  powers,  the  advance  from  the 
lever  to  the  wheel-and-axle  is  an  advance  from  a  simple 
agent  to  an  agent  made  np  of  several  simple  ones.  On  com- 
paring  the  wheel-and-axle,  or  any  of  the  machines  nsed  in 
early  times  with  those  nsed  now,  we  see  that  in  each  of  our 
machines  several  of  the  primitive  machines  are  nnitcd  into 
one.  A  modem  apparatus  for  spinning  or  weaving,  for 
making  stockings  or  lace,  contains  not  simply  a  lever,  an  in- 
clined plane,  a  screw,  a  wheel-and-axle,  joined  together ;  but 
several  of  each  integrated  into  one  whole.  Again,  in  early 
ages,  when  horse*power  and  man-power  were  alone  ein« 
ployed,  the  motive  agent  was  not  bound  up  with  the  tool 
moved ;  but  the  two  have  now  become  in  many  cases  fused 
together.  The  fire-box  and  boiler  of  a  locomotive  are  com- 
bined with  the  machinery  which  the  steam  works.  A  still 
more  extensive  integration  is  exhibited  in  every  factory. 
Here  we  find  a  large  number  of  complicated  machines, 
all  connected  by  driving  shafts  with  the  same  steam-engine 
— all  united  with  it  into  one  vast  apparatus. 

Contrast  the  mural  decorations  of  the  Egyptians  and 
Assjrrians  with  modem  historical  paintings,  and  there 
becomes  manifest  a  great  advance  in  unity  of  composition^ 
in  the  subordination  of  the  parts  to  the  whole.  One  of 
these  ancient  firescoes  is,  in  truth,  made  up  of  a  number  oi 
pictures  that  have  little  mutual  dependence.  The  several 
figures  of  which  each  group  consists,  show  very  imperfectly 
by  their  attitudes,  and  not  at  all  by  their  expressions,  the 
relations  in  which  they  stand  to  each  other:  the  respective 
groups  might  be  separated  with  but  little  loss  of  meaning  ; 
and  the  centre  of  chief  interest,  which  should  link  all  parts 
together,  is  often  inconspicuous.  The  same  trait  may  be 
noted  in  the  tapestries  of  medieval  days.  Bcpresenting 
perhaps  a  hunting  scene,  one  of  these  contains  men,  horses, 
dogs,  boasts,  birds,  trees,  and  flowors,  miscellaneously  dis« 
persed:   the  living  objects  being  variously  occupied,  and 
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mostly  with  no  apparent  conscionaness  of  each  other*B  proxU 
mity.  But  ia  tiio  paintings  since  produced,  fiiulty  &a  many 
of  them  are  in  thia  respect,  there  is  always  a  more  or  leaa 
distinct  co-ordination  of  parts — an  armngement  of  atti- 
tudes, expressions,  lights,  and  colours,  such  as  to  combine 
the  picture  into  an  organic  whole;  and  the  success  with 
wnich  unity  of  effect  ia  educed  from  variety  of  components, 
is  a  chief  test  of  merit. 

In  music,  progressive  integration  ia  displayed  in  still 
more  numoroua  ways.  The  simple  cadence  embracing  but 
a  few  notes,  which  in  the  chonta  of  savages  ia  monotonously 
repeated,  becomes,  among  civilized  races,  a  long  seriea  ai 
different  musical  phrases  combined  into  one  whole ;  and  ao 
complete  ia  the  integration,  that  the  melody  cannot  bo 
broken  off  in  the  middle,  nor  shorn  of  its  final  note,  withont 
giving  US  a  painful  sense  of  incompietencss.  When  to  tho 
air,  a  bass,  a  tenor,  and  an  alto  afe  added ;  and  when  to  the 
harmony  of  different  voice-parts  there  ia  added  an  accom- 
paniment; wo  see  exemplified  integrations  of  another  order, 
which  grow  gradually  more  elaborate.  And  the  proceas  is 
carried  a  stage  higher  wlien  these  complex  solos,  concerted 
pieces,  choruses,  and  orchestral  effects,  are  combined  into 
the  vast  ensemble  of  a  musical  drama;  of  which,  be  it  te- 
membered,  the  artistic  perfection  largely  consists  in  the 
subordination  of  the  particular  effects  to  the  total  effect. 

Once  more  the  Arts  of  literary  delineation,  narrative  and 
dramatic,  furnish  us  with  parallel  illustrations.  The  tales 
of  primitive  times,  hke  those  with  which  the  story-tellers  of 
the  East  still  daily  amuse  their  listeners,  are  made  up  of 
successive  occurrences  that  are  not  only  in  themselves  un- 
natural, but  have  no  natural  connexion :  they  are  but  sc 
many  separate  adventures  put  together  without  neceasarj- 
sequence.  But  in  a  good  modern  work  of  imagination,  the 
events  nro  the  proper  products  of  the  characters  working 
under  given  conditions ;  and  cannot  at  will  be  changed  ia 
their  order  or   kind,  without  injuring   or  destroying  tba 
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general  effect.  FnrUier,  the  characters  themselves^  which 
in  early  fictions  play  their  respective  parts  without  show* 
ing  how  their  minds  are  modified  by  one  another  or  by 
the  events^  are  now  presented  to  us  as  held  together  by 
complex  moral  relations^  and  as  acting  and  re-acting  upon 
one  another's  natures. 

§  115.  Evolution  then^  under  its  primary  aspect,  is  a 
change  from  a  less  coherent  form  to  a  more  coherent 
form,  consequent  on  the  dissipation  of  motion  and  integra- 
tion of  matter.  This  is  the  universal  process  through  which 
sensible  existences,  individually  and  as  a  whole,  pass  during 
the  ascending  halves  of  their  histories.  This  proves  to  bo 
a  character  displayed  equally  in  those  earliest  changes  which 
the  Universe  at  large  is  supposed  to  have  undergone,  and  in 
those  latest  changes  which  we  trace  in  society  and  the  pro- 
ducts of  social  life.  And  throughout,  the  unification  pro* 
cceds  in  several  ways  simultaneously. 

Alike  during  the  evolution  of  the  8olar  System,  of  a 
planet,  of  an  organism,  of  a  nation,  there  is  progressive 
aggregation  of  the  entire  mass.  This  may  be  shown  by  the 
increasing  density  of  the  matter  already  contnincd  in  it ;  or 
by  the  drawing  into  it  of  matter  that  was  before  separate ; 
or  by  both.  But  in  any  case  it  implies  a  loss  of  relative  mo- 
tion. At  the  same  time,  the  parts  into  which  the  mass 
has  divided,  severally  consolidate  in  like  manner.  We  see 
this  in  that  formation  of  planets  and  satellites  which  has 
gone  on  along  with  the  concentration  of  the  nebula  out  of 
which  the  Solar  System  originated ;  we  see  it  in  the  growth 
of  separate  organs  that  advances,  pari  passu,  with  the 
growth  of  each  organism ;  wo  see  it  in  that  rise  of 
special  industrial  centres  and  special  masses  of  popu- 
lation, which  is  associated  with  the  rise  of  each  society. 
Always  more  or  loss  of  local  integration  accompanies 
the  general  integration.  And  then,  beyond  the 
inrTcased  closeness  of  juxta-position   among  the  compo- 
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npiits  of  the  whole,  and  among  the  components  of  each  part, 
there  is  increaseil  cloacnesa  of  combination  among  the 
parts,  producinfi;  mutual  dcppmionce  of  thorn.  Dimly  forc- 
Bhadowed  as  this  mntual  depi-ndence  ia  in  inorganic  exist- 
ences, both  celestial  and  terrestrial,  it  becomes  distinct  in 
organic  and  super-organic  existences.  From  the  lowest 
liT'ng  forma  npwards,  the  degree  of  development  ia  marked 
by  the  degree  in  which  the  several  parts  constitute  a  co- 
operative assemblage.  The  advance  from  those  creatures 
which  live  on  in  each  part  when  cut  to  pieces,  np  to  those 
creatm'ea  which  cannot  lose  any  considerable  part  withont 
death,  nor  any  inconsidenible  part  withont  great  constitu- 
tional disturbance,  is  an  advance  to  creatnrea  which,  while 
more  integrated  in  respect  to  their  solidification,  are  also 
more  integrated  as  consisting  of  organs  that  live  for  and  by 
each  other.  The  lite  contrast  between  undeveloped  and  de- 
veloped societies,  need  not  be  shown  in  detail :  the  ever-in- 
creasing co-ordination  of  parts,  is  conspicuous  to  all.  And 
it  most  suffice  just  to  indicate  that  the  same  thing  holds  true 
of  social  products  :  as,  for  instance,  of  Science  ;  which  has 
become  highly  integrated  not  only  in  the  sense  that  each 
division  is  made  up  of  mutu ally-dependent  propositions,  but 
in  the  sense  that  the  several  divisions  are  mutually  de- 
pendent— cannot  carry  on  their  rospective  investTgatiom 
without  aid  &om  one  another. 


CHAPTER  XV. 

THE    LAW    OP    EVOLUTION    CONTINUED. 

§  lie.  Changes  great  in  their  amoants  and  yarious 
their  kinds^  which  accompany  those  dealt  with  in  the  last 
chapter^  have  thus  far  been  wholly  ignored— or,  if  tacitly 
recognized,  have  not  been  avowedly  recognized.  Integration 
of  each  whole  has  been  described  as  taking  place  simol- 
taneonsly  with  integration  of  each  of  the  parts  into  which  the 
whole  divides  itself.  But  how  comes  each  whole  to  divide  itself 
into  parts  ?  This  is  a  transformation  more  remarkable  thim 
the  passage  of  the  whole  from  an  incoherent  to  a  coherent 
state;  and  a  formula  which  says  nothing  about  it  omits  more 
than  half  the  phenomena  to  be  formulated. 

This  larger  half  of  the  phenomena  we  have  now  to  treat. 
In  this  chapter  we  are  concerned  with  those  secondary  re- 
distributions of  matter  and  motion  that  go  on  along  with 
the  primary  re-distribution.  We  saw  that  while  in  very 
incoherent  aggregates,  secondary  re-distributions  produce 
but  evanescent  results,  in  aggregates  that  reach  and  main- 
tain a  certain  medium  state,  neither  very  incoherent  nor 
very  coherent,  results  of  a  relatively  persistent  character  are 
produced — structural  modifications.  And  our  next  inquiry 
must  be — ^What  is  the  universal  expression  for  these  struc* 
tural  modifications  ? 

Already  an  implied  answer  has  been  given  by  the  title- 
Compound  Evolution.  Already  in  distinguishing  as  simple 
Evolution,  that  integration  of  matter  and  dissipation  of  mo- 
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tion  wliicli  is  unaccomDanied  by  secondary  re-distribntiona, 
it  has  been  tacitly  asserted  that  wbere  secondary  rP-diBtri- 
butious  occur,  complexity  arises.  Obvioasly  if,  while  there 
liaa  gone  on  ft  transformation  of  the  incoherent  into  the  co- 
herent, there  have  gone  on  other  transformations,  the  mass, 
instend  of  remaitiiug  uniform,  mcst  have  become  multiform. 
Ilio  proposition  is  an  identical  one.  To  eay  that  the 
primary  re-distribution  is  accoiup;inied  by  secondary  re-dis- 
tributions, is  to  Bay  that  along  with  the  chango  &DTn  s 
diffused  to  a  concentrated  state,  there  goes  on  a  change  frtim 
a  homogeneous  state  to  a  heterogeneous  stato.  The  com- 
ponents of  the  mass  while  they  become  integrated  also 
become  differentiated.* 

This,  then,  is  tlie  second  aspect  under  which  we  Isave  to 
study  Kvolution.  A^,  iu  the  last  chapter,  we  contemplated 
existences  of  all  orders  as  disphiying  progressive  integration; 
80,  in  this  chapter,  we  have  to  contemplate  them  aa  display- 
ing progressive  differentiation. 

§  117.  A  growing  variety  of  structaro  throughout  onr 
Sidereal  System,  is  impHed  by  the  contrasts  that  indicate  an 
aggregative  process  throughout  it.  We  have  nebulje  that 
are  diffused  and  irregular,  and  others  that  are  spiral, 
annular,  spherical,  &c.  We  have  groups  of  stara  the  mem- 
bers of  which  are  scattered,  and  groups  concentrated  in  all 
degrees  down  to  closely-packed  globular  clusters.  We  have 
those  groups  differing  in  the  numbers  of  their  members, 
from  those  containing  several  thousand  stars  to  those  con- 

*  The  tenoa  hero  uged  must  ba  DaJentood  ia  relative  wnuet.  SinM 
we  know  of  no  such  thing  aa  absoate  diffusion  or  atraolote  coneeatratioa, 
the  change  can  never  be  anything  bat  a  change  from  a  mora  diffuaad 
to  a  lesa  diffused  atate — from  smaller  cohereace  to  greater  coherauce ; 
■nd,  similarly,  a>  no  concrete  eiistenccg  present  as  with  abgolut* 
simplicity  —  ai  nothing  is  perfectly  nnifonn  —  as  we  oowbers  I'lad 
complete  homogeneity — the  tranaronnatiau  is  literally  always  toward* 
greater  complenity,  or  incteaBed  mnltiformity,  or  further  betarogencity. 
This  qualillcation  the  reader  muat  habitually  bear  ia  mind. 
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taining  but  two.  Among  individual  stars  there  aro  great 
contrasts^  real  as  well  as  apparent,  of  size;  and  from  their 
onlike  colours,  as  well  as  from  their  unlike  spectra, 
numerous  contrasts  among  their  physical  states  are  infer- 
able. Beyond  which  heterogeneities  in  detail  there  are 
general  heterogeneities.  Nebulsd  are  abundant  in  some 
regions  of  the  heavens,  while  in  others  there  are  only  stars, 
llcre  the  celestial  spaces  are  almost  void  of  objects;  and  there 
we  see  dense  aggregations,  nebular  and  stellar  together. 

The  matter  of  our  Solar  System  during  its  concentration 
has  become  more  multiform.  The  aggregating  gaseous 
spheroid,  dissipating  its  ipotion,  acquiring  more  marked  un« 
likenesses  of  density  and  temperature  between  interior  and 
exterior,  and  leaving  behind  from  time  to  time  annular  por- 
tions  of  its  mass,  underwent  di£ferentiations  that  increased  in 
number  and  degree,  until  there  was  evolved  the  existing  or« 
ganized  group  of  sun,  planets,  and  satellites.  The  hetero* 
geneity  of  this  is  variously  displayed.  There  are  the  immense 
contrasts  between  the  sun  and  the  planets,  in  bulk  and  in 
weight ;  as  well  as  the  subordinate  contrasts  of  like  kind 
between  one  planet  and  another,  and  between  the  planets 
and  their  satellites.  There  is  the  further  contrast  between 
the  sun  and  the  planets  in  respect  of  temperature ;  and  there  is 
reason  to  suppose  that  the  planets  and  satellites  differ  from 
one  another  in  their  proper  heats,  as  well  as  in  the  heats  which 
they  receive  from  the  sun.  Bearing  in  mind  that  they  also 
differ  in  the  inclinations  of  their  orbits,  the  inclinations  of 
their  axes,  in  their  specific  gravities  and  in  their  physical 
constitutions,  we  see  how  decided  is  the  complexity  wrought 
in  the  Solar  System  by  those  secondary  re-distributions  that 
have  accompanied  the  primary  re-distribution. 

§  118.  Passing  from  this  hypothetical  illustration,  which 
must  be  taken  for  what  it  is  worth,  without  prejudice  to  the 
general  argument,  let  us  descend  to  an  order  of  evidence 
less  opon  to  objocrtion 
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It  is  now  generally  agreed  among  geologists  tbat  Uio  Earth 
was  onco  a  mass  of  molten  matter  j  and  tliat  ita  inner  parts 
aril  still  fluid  and  incandescent.  Originally,  then,  it  waa 
comparatively  homogoncous  in  conaistence  ;  and,  because  of 
the  circulation  tbat  takes  place  in  heated  fluids,  most  havo 
been  comparatively  liomogencoua  in  temperature.  It  moat, 
too,  have  been  surrounded  by  an  atmosphere  consisting 
partly  of  the  elements  of  air  and  water,  and  partly  of  thosa 
various  other  elements  which  assume  gaseous  forms  at  high 
temperatures.  That  cooling  by  radiation  which,  though  ori- 
ginnJly  far  more  rapid  than  now,  necessarily  required  an  im- 
mense time  to  produce  decided  phange,  mast  at  length 
hiivo  resulted  in  ditfijrcntiating  the  portion  most  able  to  part 
with  itn  lu.'jit ;  ii:iuielT,  the  surlkee.  A  further  cooling,  lead- 
ing to  deposition  of  all  solidifiable  elements  contained  in  the 
atmosphere,  and  finally  to  precipitation  of  the  water  and 
separation  of  it  from  the  air,  must  thus  have  caused  a  second 
marked  differentiation ;  and  as  tho  condensation  most  have 
commenced  on  tho  coolest  parts  of  the  surface — namely, 
about  the  poles — there  must  so  have  resulted  the  first  geo- 
graphical distinctions. 

To  these  illustrations  of  growing  heterogeneity,  which, 
though  deduced  from  the  known  laws  of  matter,  may  be  re- 
garded as  hypothetical.  Geology  adds  an  extensive  series 
that  have  been  inductively  established.  The  Earth's  struc- 
ture has  been  age  after  age  further  involved  by  the  multi- 
plication of  tlie  strata  which  form  its  crust ;  and  it  has  been 
age  after  t^e  further  involved  by  the  increasing  composi- 
tion of  these  strata,  the  more  recent  of  which,  formed 
from  the  detritus  of  the  more  ancient,  are  many  of  them 
rendered  highly  complex  by  the  mixtures  of  materials  they 
contain.  This   heterogeneity  has  been  vastly  in- 

creased by  the  action  of  the  Earth's  still  molten  nncleua 
on  its  envelope  J  whence  have  resulted  not  only  a  great 
variety  of  igneous  rocks,  but  tho  tilting  up  of  sedi- 
mentary strata  at  all  angles,  the  formation  of  faults  aod 
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motallic  veins^  the  production  of  endless  dislocations  and  ir- 
regularities. Again^  geologists  teach  us  that  the 
Earth's  surface  has  been  growing  more  varied  in  elevation— 
that  the  most  ancient  mountain  systems  are  the  smallesti 
and  the  Andes  and  Himalayas  the  most  modem ;  while,  in 
ill  probability,  there  have  been  corresponding  changes  in 
tlie  bed  of  the  ocean.  As  a  consequence  of  this  ceaseless 
multiplication  of  differences,  we  now  find  that  no  consider* 
able  portion  of  the  Earth's  exposed  surface,  is  like  any  other 
portion,  either  in  contour,  in  geologic  structure,  or  in 
chemical  composition ;  and  that,  in  most  parts,  the  sur&ce 
changes  from  mile  to  mile  in  all  these  characteristics. 

There  has  been  simultaneously  going  on  a  gradual  dif- 
ferentiation of  climates.  As  fast  as  the  Earth  cooled  and 
its  crust  solidified,  inequalities  of  temperature  arose  be- 
tween those  parts  of  its  surface  most  exposed  to  the  sun 
and  those  less  exposed;  and  thus  in  time  there  came  to 
be  the  marked  contrasts  between  regions  of  perpetual  ice 
and  snow,  regions  where  winter  and  summer  alternately 
reign  for  periods  varying  according  to  the  latitude,  and 
regions  where  summer  follows  summer  with  scarcely 
an  appreciable   variation.  Meanwhile,  elevations 

and  subsidences,  recurring  here  and  there  over  the  Earth'8 
crust,  tending  as  they  have  done  to  produce  irre- 
gular distribution  of  land  and  sea,  have  entailed  various 
modifications  of  climate  b-jyoni  those  dependent  on  latitude; 
while  a  yet  further  series  of  such  modifications  has  been 
produced  by  increasing  difFerences  of  height  in  the  landsj 
which  have  in  sundry  pUices  brought  arctic,  temperate, 
and  tropical  climates  to  within  a  few  miles  of  one  another 
ITie  general  results  of  these  changes  are,  that  every 
extensive  region  has  its  own  meteorologic  conditions,  and 
that  every  locality  in  each  region  differs  more  or  less  from 
others  in  those  conditions :  as  in  its  structure,  its  contour, 
its  soil. 

Thus,   between   our  existing  Earth,  tho  phenomona  of 
IG 
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whotie  varied  crust  neither  geogi-apbers,  geologiats,  minera- 
logists nor  meteorologists  havo  yet  onumcrated,  and  Uia 
molten  globe  out  of  which  it  waa  efrolvod,  the  coutTflst  in 
heterogeneity  i^  Bofficiently  atriking. 

§  119.  The  clearest,  most  nnmcroua,  and  most  varied  il- 
lustrations of  the  advance  in  multiformity  that  accompanies 
tho  advance  in  integration,  are  furnished  by  living  organic 
bodies.  Distinguished  as  we  found  these  to  ba  by  the  great 
quantity  of  their  contained  motion,  they  exhibit  in  an  ex- 
treme degree  tho  secondary  re-distribntions  which  contained 
motion  facilitates.  The  history  of  every  plant  and  every 
animal,  while  it  ia  a  history  of  increasing  bulk,  is  aUo  a 
history  of  sijnTillaneously-int?rcasing  ditlLTencea  among  the 
parts.     This  transformation  has  several  aspects. 

The  chemical  composition  which  is  almost  nniform  throngh- 
ont  the  substance  of  a  germ,  vegetal  or  animal,  gradually 
ceases  to  be  uniform.  The  several  compounds,  nitrogenous 
and  non-nitrogenous,  which  were  homogeneously  mixed, 
segregate  by  degrees,  become  diversely  proportioned  in 
diverse  places,  and  produce  new  compounds  by  transforma- 
tion or  modification.  Jn  plants  the  albuminoos 
and  amylaceous  matters  which  form  tho  substance  of  the 
embryo,  give  origin  here  to  a  preponderance  of  chlorophyll 
and  there  to  a  preponderance  of  cellulose.  Over  the  parts 
that  ore  becoming  leaf-sui'faces,  certain  of  the  materials  are 
metamorphosed  into  wax.  In  this  place  starch  passes  into 
one  of  its  isomeric  equivalents,  Bugar ;  and  in  that  place 
into  another  of  its  isomeric  equivalents,  gum.  By  secondary 
change  some  of  the  cellulose  is  modlEed  into  wood }  whilo 
Bome  of  it  is  modified  into  the  aUied  substance  which,  io 
targe  masses,  we  distinguish  aa  cork.  And  the  more  numer- 
ous  componnds  thus  gradually  arising^  initiau)  further  nn- 
likcnessea  by  mingling  in  unlike  ratios.  An  animal- 
ovum,  the  components  of  which  are  at  first  evenly  diSuaed 
among  one  another,  chemically   transforms  itself  in  like 
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manner.     Its  protein^  its  fats^  its  salts,  become  dissimilarly 
proportioned  in  different  localities;   and  multiplication  of 
isomeric  forms  leads  to  fhrther  mixtures  and  combinations 
that  constitute  many  minor  distinctions  of  parts.     Here  a 
mass  darkening  by  accumulation  of  hcmatine,  presently  dis* 
solves  into  blood.    There   £Eitty  and  albuminous  matters 
uniting,  compose  nerve-tissue.   At  this  spot  the  nitrogenous 
substance  takes  on  the  character  of  cartilage ;  and  at  that, 
calcareous  salts,  gathering  together  in  the  cartilage,  lay  the 
foundation  of  bone.     All    these  chemical  differcntiairions 
slowly  and  insensibly  become  more  marked  and  more  mul* 
tiplied. 

Simultaneously  there    arise  contrasts  of  minute  struc* 

ture.      Distinct   tissues    take    the  place  of    matter    that 

had  previously  no  recognizable  unlikenesses  of  parts ;  and 

each  of  the   tissues  first  produced    undergoes  secondary 

modifications,  causing  sub-species  of  tissues.  The 

granular  protoplasm  of  the  vegetal  germ,  equally  with  that 

which  forms  the  unfolding  point  of  every  shoot,  gives  origin 

to  cells  that  are  at  first  alike.     Some  of  these,  as  they  grow, 

flatten  and  unite  by  their  edges  to  form  the  outer  layer. 

Others  elongate  greatly,  and  at  the  same  time  join  together 

in  bundles  to  lay  the  foundation  of  woody-fibre.    Before 

they  begin  to  elongate,  certain  of  these  cells  show  a  break- 

ing-up  of   the  lining  deposit,  which,  during  elongation, 

becomes  a  spiral  thread,  or  a  reticulated  framework,  or  a 

series  of  rings ;  and  by  the  longitudinal  union  of  cells  so 

lined,  vessels  are  formed.    Meanwhile  each  of  these  dif* 

fcrentiated  tissues  is  re-diffcrentiated :  instance  that  which 

constitutes    the    essential    part    of   the    leaf,    tho   upper 

stratum   of  which  is   composed    of  chlorophyll-cells  that 

remain  closely  packed,  while  the  lower  stratum  becomes 

spongy.  Of  the  same  general  character  are  the 

transformations  undergone  by  the  fertilized  ovum,  which,  at 

first  a  cluster  of  similar  cells  quickly  reaches  a  stage  in 

which  these  cells  have  become  dissimilar.  More  firequently 
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curriiig  fission  of  the  superficial  ccIU,  a  roaultiug  eniallor 
Bize  of  them,  and  anb.wqacnt  uniou  of  thctu  into  an  outer 
layer,  constitnto  tlio  first  differentiation;  nnd  the  middia 
urea  of  this  layer  is  rendered  nnliko  the  rest  by  still  more 
active  processes  of  like  kind.  By  such  modififationB  upon 
modifications,  too  mnltitndinons  to  ennmerate  here,  arise 
the  classes  and  sub-cUasea  of  tisauoa  wliieh,  variously  in- 
volved one  with  another,  compose  organs. 

Equally  conforming  to  the  law  are  the  cliangea  of  general 
shape  and  of  tiio  shapes  of  organs.  All  germs  are  at  first 
Epheres  and  all  organs  are  at  first  buds  or  mere  rounded 
lumps.  From  this  primordial  uniformity  and  simplicity, 
there  takes  pLico  divergence,  both  of  tho  wholes  and  the 
leading  pnrts,  toM-ards  multiformity  of  contour  and  towards 
complexity  of  contour.  Cut  away  the  compactly- 

folded  young  loaves  that  terminate  every  shoot,  and  the 
nucleus  is  found  to  bo  a  central  knob  bearing  lateral  knobs, 
one  of  which  may  grow  into  either  a  leaf,  a  sepal,  a  petal, 
a  stamen,  a  carpel :  all  theao  eventually-unliko  parts  being  at 
first  alike.  The  shoots  themselves  also  depart  from  their 
primitive  unity  of  form;  and  while  eoch  branch  becomes  more 
or  leas  different  from  the  rest,  the  whole  exposed  part  of  the 
plant  becomes  different  from  the  imbedded  part.  So, 

too,  is  it  with  the  organs  of  animals.  One  of  the  Articulala, 
for  instance,  has  limbs  that  are  originally  indistingnishabla 
from  ono  another— compose  a  homogeneous  series  j  but  by 
coutiDuons  divergences  there  arise  among  thorn  unliknessea 
of  size  and  form,  such  as  we  seo  in  the  crab  and  the  lobster. 
Vertebrate  creatures  equally  exemplify  this  truth.  The 
wings  and  legs  of  a  bird  aro  of  similar  shapes  when  they 
bud-ont  from  the  sides  of  the  embryo. 

Thufl  in  every  plant  and  animal,  conspicuous  secon- 
dary re- distributions  accompany  the  primary  re-distribu- 
tion. A  first  difierence  between  two  parts  j  in  eacb 
of  these  parts  other  differences  that  presently  become  aa 
mitrkcd  as  the  first ;  and  a  like  multiplication  of  diffcrcnooi 
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iu  geometrical  progression,  until  there  is  reached  tliat  com- 
plex combination  constituting  the  adult.  This  is  the  history 
of  all  living  things  whatever.  Pursuing  an  idea  which 
Harvey  set  afloat,  it  has  been  shown  by  Wolff  and  Von  Baer, 
that  during  its  evolution  each  organism  passes  from  a  stato 
^f  homogeneity  to  a  state  of  heterogeneity.  For  a  gene- 
ration  this  truth  has  been  accepted  by  biologists.* 

§  120.  When  we  pass  from  individual  forms  of  life  to  lifo 
IU  general,  and  ask  whether  the  same  law  is  seen  in  the 
ensemble  of  its  manifestations — ^whetlier  modem  plants  and 
animalshave  more  heterogeneous  structures  thanancicnt  ones^ 

*  It  was  in  1852  that  I  became  acquainted  with  Von  Baer^s  expression  of 
tiiis  general  piincipla  The  universality  of  Uw  had  ever  been  with  me  a 
postulate,  carrying  with  it  a  correUtive  belief,  tacit  if  not  avowed*  in  unity 
of  method  throughout  Nature.  This  statement  that  every  plant  and 
animal,  originally  homogeneous  becomes  gradually  heterogeneous,  set  up  a 
prticcss  of  co-ordination  among  accumulated  thoughts  that  were  previously 
unorganized,  or  but  partially  organised.  It  is  true  that  in  Sodal  Stalks 
(Part  IV.,  §  §  12— IG),  written  before  meeting  with  Von  Baer  s  formula, 
the  development  of  an  individual  oi^ganism  and  the  development  of  the 
social  organism,  are  described  as  alike  consisting  in  advance  from  simplicity 
to  complexity,  and  from  independent  like  parts  to  mutually-dependent 
unlike  parts— a  paralielism  implied  by  Milne-Edwazda' doctrine  of  **tho 
physiological  division  of  labour. '*  But  though  admitting  of  extension  to 
other  super-organic  phenomena,  this  statement  was  too  special  to  admit  of 
oxtension  to  inorganic  phenomena.  The  great  aid  rendered  by  Von  Baer's 
formula  arose  from  its  higher  generality ;  since,  only  when  or^nio  trans- 
^Mrmations  had  been  expressed  in  the  most  general  terms,  was  the  way 
opened  for  seeing  what  they  had  in  common  with  inorganic  transformations. 
The  conviction  that  this  process  of  change  gone  through  by  each  evolving 
oiganism,  is  a  process  gone  through  by  aU  things,  found  its  first  coherent 
stitement  in  an  essay  on  *'  Progress :  its  Law  and  Cause ;  *'  which  1  pul>- 
iished  in  the  WesiminsUr  Review  fur  April,  1857 — an  essay  with  the  first 
half  of  which  this  chapter  coincides  iu  substance,  and  partly  in  foruL 
In  that  essay,  however,  as  also  in  the  first  edition  of  this  work,  I 
fell  into  the  error  of  supposing  that  the  transformation  of  the  homo- 
geneous into  the  heterogeneous  constitutes  Evolution ;  whereas,  as  wo 
havo  eeeuy  it  constitutes  the  secondary  re-distribution  accompanying 
the  primary  re-distribution  in  that  Evolution  which  we  distinguish  as  com- 
pound— or  rather,  as  we  shall  presently  see,  it  constitutes  the  mobt  coo- 
epienons  part  of  thii  secondary  re-distribution. 
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and  whether  the  Earth's  preaent  Flora  and  Fauna  arc  more 
tieterogcueouH  than  the  Floro  and  Fauna  of  the  paat, — we  find 
the  evidence  so  IVagTucntary,  that  every  conclusion  is  open  t*» 
dispute.  Twii-lhirds  of  the  Earth's  BurCace  being  covered 
by  water ;  a  groat  part  of  the  exposed  land  being  inaccessible 
to,  or  untravelled  by,  the  geologist ;  the  greater  part  of  the 
remainder  having  been  scarcely  more  than  glanced  at ;  and 
even  the  most  familHr  portions,  as  England,  having  been  so 
imperfectly  explored,  that  a  new  scries  of  strata  has  been 
added  within  these  few  years, — it  is  manifestly  impossible  for 
us  to  say  with  any  certainty  what  creature*  have,  and  what 
have  not,  existed  at  any  particular  period.  Considering  the 
[Xiriahable  nature  of  many  of  the  lower  organic  forms,  the 
mctamorphosits  of  many  scdimenlary  strata,  and  the  gaps  that 
occur  among  the  rest,  we  shall  see  further  reason  for  distrust- 
ing our  deductioDs.  On  the  one  hand,  tiie  repeated  disoorery 
of  vertebrate  remains  in  strata  previously  suppoaed  to  contain 
none, — of  reptiles  where  only  fish  were  thought  to  exist, — of 
mftm""'lw  where  it  was  believed  there  were  no  creatures  higher 
than  reptiles ;  renders  it  daily  more  manifest  how  small  is  the 
value  of  negative  evidence.  On  the  other  hand,  the  wortlUees- 
ncss  of  the  assumption  that  we  have  discovered  the  earliest, 
or  anything  like  the  earliest,  organic  remains,  is  becoming 
equally  clear.  That  the  oldest  known  aqueous  formations  have 
been  greatly  changed  by  igneous  action,  and  that  still  older 
ones  have  been  totally  transformed  by  it,  is  becoming  undeni- 
able. And  the  fact  that  sedimentary  strata  earlier  than  any 
we  know,  have  been  mulled  up,  being  admitted,  it  must  bIbo 
be  admitted  that  we  cannot  say  how  far  back  in  time  this 
destruction  of  sedimentary  strata  has  been  going  on.  Thus  it 
is  manifest  that  the  title  Palatozoic,  as  applied  to  the  earliest 
known  fossiliferous  strata,  involves  a  pctitio  prindpii ;  and 
that,  fur  aught  we  know  to  the  contrary,  only  the  last  few 
chapters  of  the  Earth's  biological  history  may  have  come  down 
loua. 

All  infcruicca  drawn  from  such  scattered  facts  as  wc  £ndi 
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must  thus  be  extremely  questionable.  If,  looking  at  the 
general  aspect  of  evidence,  a  progressionist  argaes  that  the 
earliest  known  yertcbrate  remains  are  those  of  Fishes,  which 
are  the  most  homogeneous  of  the  vertebrata ;  that  Beptilest 
which  are  more  heterogeneous,  are  later ;  and  that  later  still, 
and  more  heterogeneous  still,  are  Mammals  and  Birds ;  it  may 
be  replied  that  the  Palaeozoic  deposits,  not  being  estuary  de- 
posits, are  not  likely  to  contain  the  remains  of  terrestrial  ver- 
tebrata, which  may  nevertheless  have  existed  at  that  era. 
The  same  answer  may  be  made  to  the  argument  that  the 
vertebrate  fauna  of  the  PaloBOzoio  period,  consisting  so  £Eir  as 
we  know,  entirely  of  Fishes,  was  less  heterogeneous  than  the 
modem  vertebrate  fauna,  which  includes  Reptiles,  Birds  and 
Mammals,  of  multitudinous  genera;  or  the  uniformitarian 
may  contend  with  great  show  of  truth,  that  this  appearance 
of  higher  and  more  varied  forms  in  later  gedlogio  eras,  was 
due  to  progressive  immigration — that  a  continent  slowly 
upheaved  from  the  ocean  at  a  point  remote  from  pro-existing 
continents,  would  necessarily  be  peopled  from  them  in  a  suo- 
oesaion  like  that  which  our  strata  display.  At  the 

same  time  the  counter-arguments  may  be  proved  equally  in- 
conclusive. When,  to  show  that  there  cannot  have  been  a  con* 
tinuous  evolution  of  the  more  homogeneous  organic  forms 
into  the  more  heterogeneous  ones,  the.  imiformitarian  points 
to  the  breaks  that  occur  in  the  succession  of  these  forms;  there 
is  the  sufficient  answer  that  current  geological  changes  show 
us  why  such  breaks  must  occur,  and  why,  by  subsidences  and 
elevBtions  of  large  area,  there  must  be  produced  such  marked 
breaks  as  those  which  divide  the  three  great  geologic  epochs. 
Or  again,  if  the  opponent  of  the  development  hypothesis  cites 
the  facts  set  forth  by  Professor  Huxley  in  his  lecture  on 
"  Persistent  Types  '* — if  he  points  out  that  "  of  some  two 
hundred  known  orders  of  plants,  not  ono  is  exclusively  fossil,'* 
while  **  among  animals,  there  is  not  a  single  totally  extinct 
class ;  and  of  the  orders,  at  the  outside  not  more  than  seven 
per  cent,  are  unrepresented  in  the  existing  creatioa^ 
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urges  that  ani'Hig  these  some  bare  caiitinued  from  the 
Silurian  opouh  to  our  own  day  with  scarcely  any  chongie — 
and  if  he  infore  that  there  is  cvidonily  a  much  greater  average 
rBsemblance  botwoen  the  living  fwnna  of  the  past  and  those  of 
(he  present,  than  consista  with  this  hj-pothesis ;  there  ia  «lill 
a  satisfactory  reply,  on  which  in  fact  Prof.  Husloy  insist*} 
namely,  that  we  Iiu\'e  evidence  of  a  "  pro-goolooic  era"  of 
unknown  duration.  And  indeed,  when  it  is  remembered, 
Ihat  the  enormous  subsidences  of  the  Silurian  period  show 
the  Karth's  cruut  to  hare  been  approxiinately  as  thick  then  as 
it  is  now — when  it  is  ooneluded  that  the  time  taken  to  form 
so  thick  a  oruHt,  must  have  been  immcTise  as  compariad  with 
tho  time  which  has  since  elapse!— when  it  is  assumi'd,  as  it 
mu»t  bo,  that  during  this  coraparatively  immense  time  the 
geologic  and  biologie  changes  went  on  at  their  usual  istai ^ 
it  bocomos  manifest,  not  only  that  the  palEeontological 
records  which  we  find,  do  not  negative  the  theoty  cf 
evolution,  but  «hat  they  are  auch  as  might  rationally  b» 
looked  for. 

Moreover,  it  must  not  be  forgotten  that  though  the  evidence 
Buffioes  neither  for  proof  nor  disproof,  yet  some  of  its  most 
conspicuous  fact«  support  the  belief,  that  th^  more  heteroge- 
neous organisms  and  groups  of  organisms,  have  been  evolTed 
from  the  lees  heterogeneous  ones.  The  average  oommunitj 
of  type  between  the  fossils  of  adjacent  strata,  and  still  more 
the  conmiunity  that  ia  found  between  the  latest  tertiaij 
fossils  and  creatures  now  existing,  ia  one  of  these  facta.  The 
discovery  in  some  modem  deposits  of  such  forms  as  the 
Pulteothoriuni  and  Anaplotherium,  which,  if  we  may  rdy  on 
Prof  Owen,  had  a  type  of  structure  intermediate  between 
some  of  the  types  now  existing,  is  another  of  these  facta,  ^ud 
the  comparatively  recent  appearance  of  Man,  is  a  third  fact  of 
this  kind,  which  poaaesses  still  greater  significance.  Hence 
we  may  say,  that  though  our  knowledge  of  past  life  upon  the 
Earth,  is  too  scanty  to  justify  us  in  asserting  an  evolution  of 
the  simple  into  the  complex,  either  in  individual  forme  or  ia 
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tlio  aggregate  of  forms ;  yet  the  knowledge  we  have,  not  only 
consists  with  the  belief  that  there  has  been  such  an  evolution, 
but  rather  supports  it  than  otherwise. 

j  121.  Whether  an  advance  from  the  homogeneous  to  the 
heterogeneous  is  or  is  not  displayed  in  the  biological  history 
of  the  globe,  it  is  clearly  enough  displayed  in  the  progress  of 
the  latest  and  most  heterogeneous  creature — Man.  It  is  aliko 
true  that,  during  the  period  in  which  the  Earth  has  been 
peopled,  the  human  organism  has  grown  more  heterogeneous 
among  the  civilized  divisions  of  tlie  species ;  and  that  the 
species,  as  a  whole,  has  been  mode  more  heterogeneous  by 
the  multiplication  of  races  and  the  diiicrentiation  of  these 
races  from  each  other.  In  proof  of  the  first  of  these 

positions,  we  may  cite  the  fact  that,  in  the  relative  develop- 
ment  of  the  limbs,  tjie  civilized  man  departs  more  widely 
from  the  general  type  of  the  placental  mammalia,  than  do  the 
lower  human  races.  Though  often  possessing  well-developed 
body  and  arms,  the  Papuan  has  extremely  small  legs :  thus 
reminding  us  of  tiie  quadrumana,  in  which  there  is  no  great 
contrast  in  size  between  the  hind  and  fore  limbs.  But  in  the 
European,  the  greater  length  and  massiveness  of  the  legs  has 
become  very  marked — the  fore  and  hind  limbs  are  relatively 
more  heterogeneous.  Again,  the  greater  ratio  which  the 
cranial  bones  bear  to  the  facial  bones,  illustrates  the  same 
truth.  Among  the  vertebrata  in  general,  evolution  is  marked 
by  an  increasing  heterogeneity  in  the  vertebral  column,  and 
more  especially  in  the  segments  constituting  the  skull :  the 
higher  forms  being  distinguished  by  the  relatively  larger  size 
of  the  bones  which  cover  the  brain,  and  the  relatively  smaller 
flizo  of  those  which  form  the  jaws,  &c.  Now,  this  character^ 
istic,  which  is  stronger  in  Man  than  in  any  other  creature,  is 
stronger  in  the  European  tiian  in  the  savage.  Moreover, 
judging  from  the  greater  extent  and  variety  of  faculty  he  ex- 
hibits, we  may  infer  that  the  civilized  man  has  also  a  more 
oomjdex  or  heterogeneous  nervous  system  than  the  uncivil- 
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izcd  niau  ;  uad  indeed  the  fact  ia  in  part  visible  iu  tlie  in* 
creased  rntio  which  hia  cerebrum  boars  to  the  eubjucent 
ganglia.  If  further  elucidation  be  nccdc^d,  we  may  tind  it  iii 
every  nursery,  llie  infant  European  has  sundry  marked 
poiute  of  resemblance  to  the  lower  human  races ;  as  in  the 
flatness  of  the  al^  of  the  nose,  the  depression  of  its  bridge,  the 
divergence  and  forward  opening  of  the  nostrils,  the  form  oi 
Uio  lips,  the  abscnee  of  a  frontal  sinus,  the  width  between  the 
eyes,  the  aroollness  of  the  legs.  Now,  as  the  developmeatitl 
process  by  whieh  these  traits  are  turned  iiito  those  of  tl\e 
adult  Kuropean,  is  a  continuation  of  that  change  from  the 
homogeneous  to  the  heterogeneous  displayed  during  the  pr^ 
vious  ovulutioii  of  the  embryo,  which  every  physiologist  will 
adioit ;  it  foil<iws  that  llie  piirallel  developmental  process  by 
which  the  like  traits  of  the  barbarous  races  have  been  turned 
into  those  of  the  civilized  races,  has  also  been  a  ootttintutitm 
of  the  change  from  the  homogeneous  to  the  heterogene- 
ous. The  truth  of  the  second  position — that  Mankind, 
as  a  whole,  have  become  more  heterogeneous — is  so  obvious  as 
scarcely  to  need  illustration.  Every  work  on  Ethnology,  l^ 
its  divisions  and  subdivisionB  of  races,  bears  testimony  to  it 
Even  were  we  to  admit  the  hypothesis  that  Mankind  origin- 
ated from  several  separate  stocks,  it  would  still  remain  true 
that  as,  from  each  of  these  stocks,  there  have  sprung  many 
now  widely  different  tribes,  which  are  proved  by  philological 
evidence  to  have  had  a  common  origin,  the  race  as  a  whole 
is  far  less  homogeneous  than  it  once  was.  Add  to  which, 
that  we  have,  in  the  Anglo-Americans,  an  example  of  a  new 
variety  arising  within  these  few  generations  ;  and  that,  if  «o 
may  trust  to  the  descriptions  of  observers,  we  are  likely  soon 
to  have  another  such  example  in  Australia, 

S 122.  On  passing  from  Humanity  under  its  individual  form, 
to  Humanity  as  socially  embodied,  we  find  the  general  law  still 
more  variously  exemplified.  The  change  from  the  homo- 
geneoos  to  the  heterogeneous,  is  displayed  equally  in  thit 
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pn^ress  of  civilizatioxi  as  a  whole,  and  in  the  progress  of 
every  tribe  or  nation ;  and  is  still  going  on  with  increasing 
rapidity. 

As  wo  see  in  existing  barbarous  tribes,  society  in  its  fibrst 
and  lowest  form  is  a  homogeneous  aggregation  of  individuals 
having  like  powers  and  like  functions :  the  only  marked  dif- 
finrenoe  of  function  being  that  which  accompanies  difference 
of  sex.  Every  man  is  warrior,  hunter,  fisherman,  tool-maker, 
builder ;  every  woman  performs  the  same  drudgeries ;  every 
fieunily  is  self-sufficing,  and,  save  for  purposes  of  aggression 
and  defence,  might  as  well  live  apart  from  the  rest.  Very 
early,  however,  in  the  process  of  social  evolution,  we  find  an 
incipient  differentiation  between  the  governing  and  the  go- 
verned. Some  kind  of  chieftainship  seems  coeval  with  the 
first  advance  from  the  state  of  separate  wandering  fiEanilics  to 
that  of  a  nomadic  tribe.  The  authority  of  the  strongest 
makes  itself  felt  among  a  body  of  savages,  as  in  a  herd  of  ani- 
mals, or  a  posse  of  schoolboys*  At  first,  however,  it  is  indefi- 
nite, uncertain ;  is  shared  by  others  of  scarcely  inferior  power; 
and  is  unaccompanied  by  any  difference  in  occupation  or  style 
of  living :  the  first  ruler  kills  his  own  game,  makes  his  own 
weapons,  builds  his  own  hut,  and,  economically  considered, 
does  not  differ  from  others  of  his  tribe.  Ghradually,  as  the 
tribe  progresses,  the  contrast  between  the  governing  and  the 
governed  grows  more  decided.  Supreme  power  becomes  here- 
ditary in  one  family ;  the  head  of  that  family,  ceasing  to  pro- 
vide for  his  own  wants,  is  served  by  others ;  and  he  begins  to 
assume  the  sole  office  of  ruling.  At  the  same  time 

there  has  been  arising  a  co-ordinate  species  of  government 
•—that  of  Religion.  As  all  ancient  records  and  traditions 
prove,  the  earliest  rulers  are  regarded  as  divine  personages. 
l!he  maxims  and  commands  they  uttered  during  their  lives 
jure  held  sacred  after  their  deaths,  and  are  enforced  by  their 
divinely-descended  successors;  who  in  their  turns  are  pro« 
moted  to  the  pantheon  of  the  race,  there  to  be  worshipped 
and  propitiated  along  with  their  predecessors  *  the  most 
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aeat  of  whom  is  the  BupremG  god,  tmd  the  rest  subordmate 
gods.  For  a  long  time  tlieae  coniiato  forms  of  government — 
civil  and  religious — continue  closely  associated.  For  manj 
generations  the  king  coattnuce  to  be  the  chief  priest,  and  the 
priesthood  to  be  members  of  the  royal  race.  For  many  ages 
religioas  hiw  continues  to  contain  more  or  leas  of  civil  reg-uhv- 
ti(>o,  and  civil  law  to  possess  more  or  less  of  religious  sanc- 
tion ;  and  even  among  the  most  advanced  nations  these  two 
controlling  agencies  are  by  no  means  completely  diiTerentialcii 
from  each  other.  Having  a  common  root  with  these, 

and  gradually  diverging  from  them,  wo  find  yet  another  con- 
trolling agency — that  of  Manners  or  ceremonial  usages.  All 
titles  of  honour  are  originally  the  names  of  the  god-king  ; 
ufterwarda  of  iu«l  and  the  king;  still  Inter  of  persons  of  liigh 
mnk.  i  and  liiiaUy  coiue,  soumi  ui'  tLeiu,  (u  be  used  between 
man  and  man.  All  forma  of  complimentary  address  were  at 
first  the  expressions  of  submission  irom  prisoners  to  their 
conqueror,  or  from  subjects  to  their  ruler,  either  human  or 
divine — expressions  that  were  afterwards  used  to  propitiate 
■ubordinat«  authorities,  and  slowly  descended  into  ordinary 
intercoune.  All  modes  of  salutation  were  once  obeisances 
made  before  the  monarch  and  used  in  worship  of  him  after 
his  death.  Presently  others  of  the  god-descended  race  were 
similarly  saluted;  and  by  degrees  some  of  the  salutations 
have  become  the  due  of  all.*  Thus,  no  sooner  does  the  origin- 
ally homogeneous  social  mass  difierentiato  into  the  governed 
and  tho  governing  parts,  than  this  last  exhibits  an  incipient 
difierentiatioD  into  religious  and  secular — Church  and  State ; 
while  at  the  same  time  there  begins  to  be  diSerentiated  from 
Loth,  that  less  definite  species  of  government  which  mlea 
our  daily  intercourse — a  species  of  government  which,  sib  we 
may  see  in  heralds'  colleges,  in  books  of  the  peerage,  in  masters 
of  ceremonies,  is  not  without  a  certain  embodiment  of  it* 
own.  EachofthesekindsofgoTernmentis  itselfnib- 

ject  to  successive  diiferentiations.  In  the  course  of  ages,  thera 

•  For  ddlilsil  protitot  tha.t  uwrtion^  mi  «Hif  on  .Vnnnrrt  awf  FatMeu. 
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ariaoSy  as  among  ourselves^  a  liighly  complex  political  orgau 
ization  of  momirch,  ministors,  lords  aud  commouB,  with  theii 
mbordinate  administrative  departments,  courts  of  justice, 
revenue  offices,  &c.y  supplemented  in  the  provinces  by  muni- 
cipal governments,  county  governments,  parish  or  union 
governments — all  of  them  more  or  less  elaborated.  By  its 
side  there  grows  up  a  highly  complex  religious  organization, 
with  its  various  grades  of  officials  from  archbishops  down  to 
sextons,  its  colleges,  convocations,  ecclesiastical  courts,  &c. ; 
to  all  which  must  be  added  the  ever*multiplying  independent 
sects,  each  with  its  general  and  local  authorities.  And  at  the 
same  time  there  is  developed  a  highly  complex  aggregation 
of  customs,  manners,  and  temporary  fashions,  enforced  by 
society  at  large,  and  serving  to  control  those  minor  trans- 
actions between  man  and  man  which  are  not  regulated  by 
civil  and  religious  law.  Moreover,  it  is  to  be  observed  that 
tliis  ever-increasing  heterogeneity  in  the  governmental  ap- 
pliances of  each  nation,  has  been  accompanied  by  an  ^creas- 
ing heterogeneity  in  the  governmental  appliances  of  different 
nations  :  all  of  which  are  more  or  less  unlike  in  their  political 
systems  and  legislation,  in  their  creeds  and  religious  institu* 
tions,  in  their  customs  and  ceremonial  usages. 

Simultaneously  there  has  been  going  on  a  second  differen- 
tiation of  a  more  fEuniliar  kind ;  that,  namely,  by  which  the 
mass  of  the  conmiunity  has  been  segregated  into  distinct 
classes  and  orders  of  workers.  While  the  governing  part  has 
indergone  the  complex  development  above  detailed,  the  go- 
veitned  port  has  undergone  an  equally  complex  development ; 
which  has  residted  in  that  minute  division  of  labour  charac- 
terizing advanced  nations.  It  is  needless  to  trace 
out  this  progress  from  its  first  stages,  up  through  the  casta 
divisions  of  the  East  and  the  incorporated  guilds  of  Europe^ 
Ut  the  elaborate  producing  and  distributing  organization  ex- 
isting among  ourselves.  Political  economists  have  long  since 
indicated  the  evolution  which,  beginning  with  a  tribe  whose 
members  severally  perform  the  same  actions,  each  for  himself 
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ends  with  a  fivilized  conimuaity  whoso  membi're  severally 
perfuiin  diliirciit  aetioua  i'or  each  other;  and  they  have  fur- 
ther  pointod  out  the  changes  through  which  the  solitary  pro- 
ducer of  any  one  commodity,  is  transformed  into  aconibiiiatioii 
of  producti-a  who,  united  under  a  master,  take  separate  part« 
in  the  manufacture  of  such  commodity.  liut  thci'o 

are  yet  other  and  higher  phases  of  this  advance  from  thi" 
homogeneouj*  to  the  heterogeneous  in  the  industrial  orgaiiiz- 
atioik  of  society.  Ixrag  after  considerable  progress  lias  been 
mode  in  the  di\-ision  of  labour  among  the  different  classes  of 
woikers,  there  is  still  little  or  no  division  of  labour  among  the 
widely  separated  parts  of  the  community  :  the  nation  continues 
comparatively  homogeneouB  in  the  respect  that  in  ouch  district 
the  aiimo  occupations  are  piirsued.  But  when  mai!!?  and  other 
means  of  transit  become  nomerous  and  good,  the  different 
districts  begin  to  assume  different  inmctions,  and  to  become 
mutually  dependent.  The  calico-monufacturc  locates  itself  in 
this  county,  the  woollen^manufacture  in  that ;  silks  are  pro- 
duced here,  lace  there ;  stockings  in  one  place,  shoes  in  an- 
other ;  pottery,  hardware,  cutlery,  come  to  have  their  special 
towns ;  and  ultimately  every  locality  grows  more  or  lees  dis- 
tinguished from  the  rest  by  the  leading  occupation  carried  on 
in  it.  Kay,  more,  this  subdivision  of  functions  shows  itaelf 
not  only  among  the  different  parts  of  the  same  nation,  but 
among  different  nations.  That  exchange  of  commodities 
which  free-trade  promisee  so  greatly  to  increase,  will  ulti- 
mately have  the  effect  of  specializing,  in  a  greater  or  less 
degree,  the  industry  of  each  people.  So  that  begin- 

ning with  a  barbarous  tribe,  almost  if  not  quite  homogeneous 
ill  the  functions  of  its  members,  the  progress  has  been,  and 
still  is,  towards  un  economic  aggregation  of  the  whcde  human 
race;  growing  ever  more  heterogeneous  in  respect  of  the 
separate  functions  assumed  by  separate  nations,  the  separate 
functious  assumed  by  the  local  sections  of  each  natiou,  the 
Mpftrate  functions  assumed  by  the  many  kinds  of  makers 
aud  traders  in  each  town,  and  the  separate  function!  as- 
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•mned  by    the    workers    united    in  producing  each  com* 
utodity. 

$123.  Not  only  is  the  law  thus  clearly  exemplified  in  the 
erolution  of  the  social  organism,  but  it  is  exemplified  with 
equal  clearness  in  the  evolution  of  all  products  of  human 
thought  and  action;  whether  concrete  or  abstract,  real  or 
ideal.     Let  us  take  Language  as  our  first  illustration. 

The  lowest  form  of  language  is  the  exclamation,  by  which 
an  entire  idea  is  vaguely  conveyed  through  a  single  sound ;  as 
among  the  lower  animals.  That  human  language  ever  con* 
sisted  solely  of  exclamations,  and  so  was  strictly  homogeneous 
in  respect  of  its  parts  of  speech,  we  have  no  evidence.  But 
that  language  can  be  traced  down  to  a  form  in  which  nouns 
and  verbs  are  its  only  elements,  is  an  established  fact.  In 
the  gradual  multiplication  of  parts  of  speech  out  of  these 
primary  ones — in  the  difiTereutiation  of  verbs  into  active  and 
passive,  of  nouns  into  abstract  and  concrete — ^in  the  rise  of 
distinctions  of  mood,  tense,  person,  of  number  and  case — in 
the  formation  of  auxiliary  verbs,  of  adjectives^  adverbs,  pro* 
nouns,  prepositions,  articles — ^in  the  divergence  of  thos'^  orders, 
genera,  species,  aiid  varieties  of  parts  of  speech  by  which 
civilized  races  express  minute  modifications  of  meaning — ^we 
see  a  change  from  the  homogeneous  to  the  heterogeneous. 
And  it  may  be  remarked,  in  passing,  that  it  is  more  especi- 
ally in  virtue  of  having  carried  this  subdivision  of  functions 
to  a  greater  extent  and  completeness,  that  the  English 
language  is  superior  to  all  others.  Another  aspect 

under  which  we  may  trace  the  development  of  language,  is 
the  differentiation  of  words  of  allied  meanings.  Philology 
early  disclosed  the  truth  that  in  all  languages  words 
may  be  grouped  into  families  having  a  common  ances- 
try. An  aboriginal  name,  applied  indiscriminately  to  each  of 
an  extensive  and  ill-defined  class  of  things  or  actions,  pre- 
sently undergoes  modifications  by  which  the  chief  divisions 
ti  the  class  are  expressed.     These  several  names  springing 
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fnim  the  primitive  root,  themsclvt-a  bcuome  the  parents  of 
other  naiuL's  slill  i'tirtlicr  inodifieil.  And  by  the  uid  of  tliode 
BjBtcDwtic  modes  which  presently  arise,  of  making  derivatives 
and  forming  compound  terma  exproasing  atill  Emoller  dis- 
tinctions, there  ia  liuiilly  developed  a  tribe  of  wonls  so 
beterogeneoua  in  sound  and  meaning,  that  to  the  luiiiiitiuted 
it  seems  incredible  they  should  liave  liiul  a  uommun  origin. 
Meanwhile,  from  other  roots  there  fire  being  evolied  other 
Biieh  tribes,  until  there  results  a  language  of  some  sixty 
thousand  or  more  unlike  words,  sigoil'ying  as  many  unliko 
objects,  quulities,  acts.  Yet  another  way  in  which 

language  in  general  advances  from  the  boniogeneoua  to  the 
heterogeneous,  is  in  the  multiplication  of  languages.  Whe- 
ther, as  Ma-\  ^Iiiller  and  liuosen  think,  uU  languages  have 
grown  from  one  stoek,  or  whether,  as  some  philologists  say, 
they  have  grown  from  two  or  more  stocks,  it  is  clear  tbat 
since  large  families  of  languagos,  as  the  Indo>Europeaa,  are 
of  one  parentage,  they  have  become  distinct  through  a  pro- 
cess of  continuous  divergence. .  The  same  diffusion  over  the 
Earth's  surface  which  has  led  to  the  differentiation  of  the 
race,  has  simultaneously  led  to  a  diflerentiation  of  their 
speech:  a  truth  which  we  see  further  illustrated  in  each 
nation  by  the  p43culiaritie6  of  dialect  found  in  separate  dis- 
tricts. Thus  the  progress  of  Language  conforms  to  the 
general  law,  alike  in  the  evolution  of  languages,  in  the 
evolution  of  families  of  words,  and  in  the  evoluti'>n  of  parts 
of  speech . 

On  passing  from  spoken  to  written  language,  we  come  upon 
several  classes  of  facts,  all  having  similar  implicationa. 
Written  language  is  connate  with  Painting  and  Sculpture ; 
and  at  first  all  three  are  appendages  of  Architecture,  and 
have  a  direct  connexion  with  the  primary  form  of  all  (^Tem- 
ment — the  theocratic.  Merely  noting  by  the  way  the  fact 
that  sundry  wild  races,  as  for  example  tho  Australians  and 
the  tribes  of  South  Africa,  are  given  to  depicting  pemonagea 
and  events  upon  the  walla  of  caves,  which  are  probably  r» 
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gardod  as  soored  places,  let  us  i>as8  to  the  case  of  the  Egyp* 
tians.  Among  them,  as  also  among  the  Assyrians,  we  find 
mural  paintings  used  to  decorate  the  temple  of  the  god  and 
the  palace  of  llie  king  (which  were,  indeed,  originally  identi- 
cal) ;  and  as  such  they  were  govemmental  appliances  in  the 
same  sense  that  state-pageants  and  religious  feasts  were. 
Further,  they  were  governmental  appliances  in  virtue  of 
representing  the  worship  of  the  god,  the  triumphs  of  the 
god-king,  the  submission  of  his  subjects,  and  the  punishment 
of  the  rebellious.  And  yet  again  they  were  governmental, 
as  being  the  products  of  an  art  reverenced  by  the  people  as  a 
sacred  mystery.  From  the  habitual  use  of   this 

pictorial  representation,  there  naturally  grew  up  the  but 
slightly-modified'  practice  of  picture-writing  —  a  practice 
which  was  found  still  extant  among  the  Mexicans  at  the  time 
they  were  discovered.  By  abbreviations  analogous  to  those 
still  going  on  in  our  own  written  and  spoken  language,  the 
most  familiar  of  these  pictured  figures  were  successively 
simplified ;  and  ultimately  there  grew  up  a  system  of  symbols, 
most  of  which  had  but  a  distant  resemblance  to  the  things 
for  which  they  stood.  The  inference  that  the  hieroglyphics 
of  the  Egyptians  were  thus  produced,  is  confirmed  by  the  fiict 
that  the  picture-writing  of  the  Mexicans  was  found  to  have 
given  birth  to  a  like  family  of  ideo^>raphic  forms ;  and  among 
them,  as  among  the  Egyptians,  these  had  been  partially 
differentiated  into  the  kuriological  or  imitative,  and  the 
tropical  or  symbolic  :  which  were,  however,  used  together  in 
the  same  record.  In  Egypt,  written  language  underwent  a 
further  differentiation ;  whence  resulted  the  hieratic  and  the 
epistolographic  or  enchorial :  both  of  which  are  derived  from 
the  original  hieroglyphic.  At  the  same  time  we  find  that 
for  the  expression  of  proper  names,  which  could  not  be  other- 
wiae  conveyed,  phonetic  symbols  were  employed  ;  and  though 
it  is  alleged  that  the  Egyptians  never  actually  achieved  com- 
|dete  alphabetic  writing,  yet  it  can  scarcely  be  doubted  that 
these  phonetic  symbols  occaMonally  used  iu^^  of  their 
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idt'ographio  ones,  were  the  germs  out  of  which  slpbabetio 
writing  grew.  Once  having  become  «'parate  from  hierogly- 
phica,  alphabetic  writing  itself  underwent  numerous  differ* 
ontiatioiis — multiplied  alphabets  were  prorluced:  between 
raost  of  which,  however,  more  or  less  connexion  can  etili  be 
traced.  And  in  each  civilized  nation  there  has  now  grown 
up,  for  the  representation  of  ono  set  of  sounds,  several  seta  of 
writton  sigiia,  used  for  distinct  purposes.  Finally,  through  a 
yet  more  important  dilferentiation  came  printing ;  which,  uni- 
form in  kind  as  it  was  at  first,  bas  since  become  multiform. 

§124,  While  written  language  was  passing  through  its 
earlier  stages  of  development,  the  muml  decomtion  which 
formed  its  root  was  being  differentiated  into  Painting  and 
Sculpture.  The  gi>ds,  kings,  men,  and  animal-^  rcprcsonted, 
were  originally  marked  by  indented  outlines  and  coloored. 
In  most  cases  these  outlines  were  of  such  depth,  and  the 
object  they  circumscribed  so  for  rounded  and  marked  out  in 
its  leading  parts,  aa  to  form  a  species  of  work  intermediate 
between  intaglio  and  baa-reUef.  In  other  cases  we  see  wi 
advance  upon  this :  the  raised  spaces  between  the  figures 
being  chiscllod  off,  and  the  figorea  themselves  appropriately 
tinted,  a  painted  bas-relief  was  produced.  The  restored 
Assyrian  architecture  at  Sydenham,  exhibits  this  style  of  art 
carried  to  greater  perfection — the  persons  and  things  repre- 
sented, though  still  barbarously  coloured,  are  carred  out 
with  more  truth  and  in  greater  detail ;  and  in  the  winged 
lions  and  bulls  used  for  the  angles  of  gateways,  we  may  see 
a  considerable  advance  towards  a  completely  sculptured 
figure ;  which,  nevertheless,  is  still  coloured,  and  still  forms 
part  of  the  building.  liut  while  in  Assyria  the  production 
of  a  statue  proper,  seems  to  have  been  little,  if  at  all,  at- 
tempted, we  may  trace  in  Egj-ptian  art  the  gradual  separation 
of  the  sculptured  figure  from  the  wall.  A  walk  through  the 
collection  in  the  British  Museum  will  clearly  show  this; 
while  it  will  at  the  same  time  afford  an  opportunity  of  tib 
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•erving  the  evident  traces  which  the  independent  statues  bear 
of  their  derivation  from  bas-relief:  seeing  that  nearly  all  of 
them  not  only  display  that  union  of  the  limbs  with  the  bod^ 
which  is  the  characteristic  of  bas-relief,  but  have  the  back  of 
the  statue  united  firom  head  to  foot  with  a  block  which 
stands  in  place  of  the  original  wall.  Greece  repeat- 

ed the  leading  stages  of  this  progress.  As  in  Egypt  and 
Assyria,  these  twin  arts  were  at  first  united  with  each  other 
and  with  their  parent,  Architecture ;  and  were  the  aids  of 
Keligion  and  Government.  On  the  friezes  of  Greek  temples^ 
we  see  coloured  bas-reliofs  representing  sacrifices,  battles, 
processions,  games — all  in  some  sort  religious.  On  the  pedi- 
ments we  see  painted  sculptures  more  or  less  united  with  the 
tympanum,  and  having  for  subjects  the  triumphs  of  gods  or 
heroes.  Even  when  we  come  to  statues  that  are  definitely 
separated  from  the  buildings  to  which  they  pertain,  we  still 
find  them  coloured ;  and  only  in  the  later  periods  of  Greek 
civilization,  does  the  difierentiation  of  sculpture  from  paint- 
ing appear  to  have  become  complete.  In  Christian 
bH  we  may  clearly  trace  a  parallel  re-genesis.  All  early 
paintings  and  sculptures  throughout  Europe,  were  religiouA 
in  subject — ^represented  Christs,  crucifixions,  virgins,  holy 
families,  apostles,  saints.  They  formed  integral  parts  of 
church  architecture,  and  were  among  the  means  of  exciting 
worship:  as  in  Roman  Catholic  countries  they  still  are. 
Moreover,  the  early  sculptures  of  Christ  on  the  cross,  of 
virgins,  of  saints,  were  coloured ;  and  it  needs  but  to  call  to 
mind  the  painted  madonnas  and  crucifixes  still  abundant  in 
continental  churches  and  highways,  to  perceive  the  significant 
fact  that  painting  and  sculpture  continue  in  closest  connexion 
with  each  other,  where  they  continue  in  closest  connexion 
with  their  parent.  Even  when  Christian  sculpture  was 
pretty  clearly  differentiated  from  painting,  it  was  still  religious 
and  governmental  in  its  subjects — was  used  for  tombs  in 
churches  and  statues  of  kings;  while,  at  the  same  time, 
painting,  where  not  purely  ecdeaiastical,  was  applied  to  the 
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deooratiiMi  of  paluoes,  and  besides  repreAFntiTig  roynl  peraon- 
agea,  was  olinoBt  wholly  devoted  to  saci-od  li>gendB.  Only  in 
quite  recent  times  liavo  paintiug  and  sculpture  become 
entirely  secular  urts.  Only  within  these  lew  centuries  has 
pointing  been  divided  into  historical,  landscape,  marine, 
architectural,  genre,  animal,  still-life,  &c.,  and  sculpture 
grown  heterogeneous  in  respect  of  the  variety  of  real  and 
ideal  subjects  witli  whicli  it  occupies  itseli'. 

Strange  as  it  seems  then,  we  find  it  no  less  true,  that  aU 
forms  of  writtcL  language,  of  painting,  and  of  sculpture,  have 
a  common  root  in  the  politico-r-cligious  decorations  of  ancient 
temples  and  jiiilaces.  Little  resemblance  as  they  now  have, 
the  bust  that  stands  on  the  con^lc,  the  landscape  that  hangs 
against  the  wall,  mid  the  copy  of  the  Tiniei  lying  upon  the 
table,  are  remotely  iikin  ;  nol  only  in  nature,  but  bv  extructiou. 
The  brazen  face  of  the  kuooker  which,  the  postman  has  just 
Uftedfie  related  not  only  to  the  woodcuts  of  the  Illiiatrated  Lon- 
don News  which  he  is  delivering,  but  to  the  characters  of  the 
billet-doux  which  accompanies  it.  Between  the  painted  window, 
the  prayer-book  on  which  its  light  falls,  and  the  adjacent 
monument,  there  is  consanguinity.  The  effigies  on  our  coina, 
the  signs  over  shops,  the  figures  tliat  fill  every  ledger,  tho  coat 
of  arms  outside  tho  carriage-panel,  and  the  placards  inside  the 
omnibus,  are,  in  common  with  dolls,  blue-books  and  paper-hang- 
ingd,  lineally  descended,  from  the  ru  le  sculpt-ire-paintinga  in 
which  the  Egyptians  represented  tho  triumphs  and  worship 
of  their  god-kinga.  Perhaps  no  example  can  be  given  whioli 
more  vividly  illustrates  the  multiplicity  and  heterogeneity 
of  the  products  that  in  course  of  time  may  arise  by  succeesivc 
differentiations  from  a  common  stock. 

Before  passing  to  other  classes  of  facts,  it  should  be  obserr- 
ed  that  the  evolution  of  the  homogeneous  into  the  hetero- 
geneous is  displayed  not  only  in  the  separation  of  Painting 
and  Sculpture  from  Architecture  and  from  each  other,  and  in 
the  greater  variety  of  subjects  they  embody ;  but  it  is  further 
shown  in  the  structore  of  each  work.     A  modem  picture  oz 
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•totae  is  of  far  more  heterogenoous  nature  than  an  ancient 
one.  An  Egyptian  scnlpture-firesco  represents  all  its  figures 
as  on  one  plane — ^that  is,  at  the  same  distance  from  the  eye  ; 
and  so  is  less  heterogeneous  than  a  painting  that  represents 
them  as  at  various  distances  from  the  eye.  It  exhibits  all  ob* 
jects  as  exposed  to  the  same  degree  of  light ;  and  so  is  less 
heterogeneous  than  a  painting  which  exhibits  different  ob- 
jects, and  different  parts  of  each  object,  as  in  different  degrees 
of  light.  It  uses  scarcely  any  but  the  primary  colours,  and 
these  in  their  f  idl  intensity ;  and  so  is  less  heterogeneous  than 
a  painting  which,  introducing  the  primary  colours  but  sparing- 
ly, employs  an  endless  variety  of  intermediate  tints,  each  of 
heterogeneous  composition,  and  differing  from  the  rest  not 
only  in  quality  but  in  intensity.  Moreover,  we  see 

in  these  earliest  works  a  great  uniformity  of  conception.  The 
same  arrangement  of  figures  is  perpetually  reproduced — ^the 
same  actions,  attitudes,  faces,  dresses.  In  Egjrpt  the  modes  of 
representation  were  so  fixed  that  it  was  sacrilege  to  introduce 
a  novelty ;  and  indeed  it  could  have  been  only  in  consequence 
of  a  fixed  mode  of  representation  that  a  system  of  hierogly- 
phics became  possible.  The  Assyrian  bas-reliefs  display  par- 
allel characters.  Deities,  kings,  attendants,  winged-figures 
and  animals,  are  severally  depicted  in  like  positions,  holding 
like  implements,  doing  like  things,  and  with  like  expression  or 
non-expression  of  fiice.  If  a  palm-grove  is  introduced,  all  the 
trees  are  of  the  same  height,  have  the  same  number  of  leaves, 
and  are  equidistant.  When  water  is  imitated,  each  wave  is 
a  counterpart  of  the  rest ;  and  the  fish,  almost  always  of  one 
kind,  are  evenly  distributed  over  the  surface.  The  beards  of 
the  kings,  the  gods,  and  the  winged-figures,  are  everywhere 
similar ;  as  are  the  manes  of  the  lions,  and  equally  so  those  of 
the  horses.  Hair  is  represented  throughout  by  one  form  of 
curL  The  king's  beard  is  quite  architecturally  built  up  of  com- 
pound tiers  of  uniform  curls,  alternating  with  twisted  tiers 
placed  in  a  transverse  direction,  and  arranged  with  perfect 
regularity;  and  the  terminal  tufts  of  the  bulls'  tails  are  re> 
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prefieated  ia  exactly  tho    same    manner.  Without 

Iracing  out  analogous  facts  in  early  Christian  art,  in  which, 
though  lcB8  striking,  they  are  still  visible,  the  advance  iu 
heterogoueity  will  bo  sufficiently  manilost  on  remembering  that 
in  th«  pictures  of  our  own  day  the  composition  is  endlessly 
varied  ;  the  attitudes,  faces,  expressions,  unlike ;  the  subor- 
dinate objects  ditforent  in  size,  form,  position,  texture ;  and 
more  or  loss  of  contrast  even  iii  the  smallest  details.  Or,  il 
we  compare  au  Egyptian  statue,  seated  bolt  upright  on  a 
block,  with  hands  on  knees,  Bngers  outspread  and  parallel, 
eyea  looking  straight  forward,  and  the  two  sides  perfectly  ^m- 
metrical  iu  every  particular,  with  a  statue  of  the  advanced 
Greek  or  the  modcTn  school,  which  ia  asymmetrical  in  respect 
of  the  posilioii  of  the  head,  the  'body,  the  limbs,  the  arrange- 
ment of  the  hair,  drees,  appendages,  and  in  its  telations  to 
neighbouring  objects,  we  shaU  see  the  change  from  the  homo- 
geneous to  the  heterogeneous  clearly  manifested. 

%  125.  In  the  co-ordinate  origin  and  gradual  differentiatioB 
of  Poetry,  Music,  and  Dancing,  we  have  another  series  of  illus- 
trations. Khythm  iu  speech,  rhythm  in  sound,  and  rhythm 
in  motion,  were  in  the  beginning,  parts  of  the  same  thing ; 
and  have  only  iu  process  of  time  become  separate  things. 
Among  various  existing  bai'barous  tribes  we  find  them  still 
united.  The  daucoii  of  savages  are  accompanied  by  some  kind 
of  monotonous  c)iaut,  the  clapping  of  hands,  the  striking  of 
rude  instruments  :  there  are  measured  movements,  measured 
words,  and  measured  tones ;  and  the  whole  ceremony,  usually 
having  reference  to  war  or  sacrifice,  is  of  governmental  cha- 
raoter.  In  the  early  records  of  the  historic  races  we  similurly 
find  these  three  forms  of  metrical  action  united  in  religious 
feetivala.  In  the  Hebrew  writings  we  read  that  the  triumphal 
ode  composed  by  Moses  on  the  defeat  of  the  Egyptians,  was 
nmg  to  an  accompaniment  of  dancing  and  timbrela.  The 
Israelites  danced  and  sung  "  at  the  inauguration  of  the  golden 
nlf.     And  as  it  is  generally  agreed  that  this  representatioi] 
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of  the  Deity  was  borrowed  from  the  mysteries  of  Apis,  it  is 
probable  that  the  dancing  was  copied  from  that  of  the  Egyp- 
tians on  those  occasions."  There  was  an  annual  dance  in 
Shiloh  on  the  sacred  festival ;  and  David  danced  before  the 
ark.  Again,  in  Greece  the  like  relation  is  everywhere  seen : 
the  original  type  being  there,  as  probably  in  other  cases,  a 
simultaneous  chanting  and  mimetic  pepresentation  of  the  life 
and  adventures  of  the  god.  The  Spartan  dances  were  ac- 
companied by  hymns  and  songs ;  and  in  general  the  Ghreeks 
had  *'  no  festivals  or  religious  assemblies  but  what  were  ac- 
companied with  songs  and  dances" — both  of  them  being 
forms  of  worship  used  before  altars.  Among  the  Romans, 
too,  there  were  sacred  dances :  the  Salian  and  Lupercalian 
Doing  named  as  of  that  kind.  And  even  in  Christian  countries, 
as  at  Limoges  in  comparatively  recent  times,  the  people  have 
danced  in  the  choir  in  honour  of  a  saint.  The  in- 

cipient separation  of  these  once  united  arts  from  each  other 
and  from  religion,  was  early  visible  in  Greece.  Probably 
diverging  from  dances  partly  religious,  partly  warlike,  as  the 
Ck>rybantian,  came  the  war-dances  proper,  of  which  there 
were  various  kinds ;  and  from  these  resulted  secular  dances. 
Meanwhile  Music  and  Poetry,  though  still  united,  came  to 
have  an  existence  separate  from  dancing.  The  aboriginal 
Greek  poems,  religious  in  subject,  were  not  recited  but 
chanted ;  and  though  at  first  the  chant  of  the  poet  was  ac- 
companied by  the  dance  of  the  chorus,  it  ultimately  grew 
into  independence.  Later  still,  when  the  poem  had  been 
differentiated  into  epic  and  lyric — when  it  became  the  custom 
to  sing  the  lyric  and  rocito  t^o  epic --poetry  proper  was  bom. 
As  during  the  same  period  musical  instruments  were  being 
multiplied,  we  may  presume  that  music  came  to  have  an  exist- 
ence apart  from  words.  And  both  of  them  were  beginning 
to  assume  other  forms  besides  the  religious.  Facts 

having  like  implications  might  be  cited  from  the  histories  of 
later  times  and  p(H)ples ;  as  the  practices  of  our  own  early 
miustrels,  who  stiug  to  the  harp  heroic  narratives  versified 
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by  Ihcmaclvea  to  music  of  their  own  comiioBiliuo :  thiw 
uniting  the  now  SL'punilg  offiDca  of  pool,  composer,  vocalist, 
aii<L  iastrumeutulist.  But,  without  fiirtlier  illustration,  tho 
common  origin  and  gradual  diifereutiution  of  Dauciug,  I'octry, 
and  ^lusic  will  bo  sufHuiently  manifest. 

The  advance  from  the  homogeneoufl  to  the  heterogenecus 
is  di-splayed  not  only  in  the  separation  of  these  arts  from 
each  other  and  from  religion,  but  also  iii  the  multiplied 
differentiations  which  each  of  them  afterwards  imdergot:s. 
Not  to  dwell  upon  the  numberless  kind^  of  dancing  thut 
have,  in  course  of  time,  como  into  us© ;  and  not  to  occupy 
Hpace  in  detailii)g  the  progress  of  poetry,' as  soon  in  the  de- 
velopment of  the  various  forma  of  metro,  of  rhyme,  and  of 
general  orrrani nation  ;  let  ua  confine  our  attention  to  music 
aa  a  type  of  the  group.  As  argued  by  Dr  .Bumey, 

and  as  implied  by  the  customs  of  still  extant  barbarous  races, 
Qi6  first  musical  instruments  were,  without  doubt,  percussive 
— Bticka,  ealabaahea,  tom-toms  —  and  were  used  simply  to 
mark  the  time  of  the  dance ;  and  in  this  constant  repeti- 
tion of  the  samo  sound,  we  see  music  in  its  most  homo- 
geneous form.  The  Egj-ptians  had  a  lyre  with  three 
string.  The  early  lyre  of  the  Greeks  had  four,  constituting 
their  tetrachord.  In  course  of  some  centuries  lyres  of  aever 
and  eight  strings  were  employed.  And,  by  the  expiration  oi 
a  thousand  years,  they  had  advanced  to  their  "  great  ByBt«m  " 
of  the  double  octave.  Through  all  which  changes  there  o, 
course  arose  a  greater  heterogeneity  of  melody.  Simulta- 
neously there  came  into  use  the  different  modes — Soriao, 
Ionian,  Phrygian,  .i^lian,  and  Lydian — answering  to  our 
keys :  and  of  these  there  were  ultimately  fifteen.  As  yet, 
However,  there  was  but  little  heterogeneity  in  the  time  of 
their  music.  Instrumental  music  during  this  period  being 
merely  the  accompaniment  of  vocal  music,  ai.d  vocal  music 
being  completely  subordinated  to  words, — the  singer  being 
also  the  poet,  chanting  his  own  compositions  and  making  the 
Joigths  of  his  notes  agree  witli  the  feet  of  his  Yenem ;   ther« 
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unavoidably  arose  a  tiresome  uniformity  of  measure,  which, 
as  Dr  Bumey  sajrs,  **  no  resources  of  melody  could  disguise/* 
Lackiug  the  complex  rhythm  obtained  by  our  equal  bars  and 
unequal  notes,  the  only  rhythm  was  that  produced  by  the 
quantity  of  the  syllables,  and  was  of  necessity  comparatively 
monotonous.  And  further,  it  may  be  observed  that  the  chant 
thus  resulting,  being  like  recitative,  was  much  less  clearl} 
differentiated  from  ordinary  speech  than  is  our  modem  song. 
Nevertheless,  considering  the  extended  range  of  notes  in  use, 
the  variety  of  modes,  the  occasional  variations  of  time  conse- 
quent on  changes  of  metre,  and  the  multiplication  of  instm« 
ments,  we  see  that  music  had,  towards  the  close  of  Greek 
civilization,  attained  to  considerable  heterogeneity :  not  in- 
deed as  compared  with  our  music,  but  as  compared  with  that 
which  preceded  it.  As  yet,  however,  there  existed 

nothing  but  melody :  harmony  was  unknown.  It  waa  not 
until  Christian  church-music  had  reached  some  development, 
that  music  in  parts  was  evolved ;  and  then  it  came  into  exist- 
ence through  a  very  unobtrusive  differentiation.  Difficult  as 
it  may  be  to  conceive,  ipriori^  how  the  advance  firom  melody 
to  harmony  could  take  place  without  a  sudden  leap,  it  is  none 
the  less  true  that  it  did  so.  The  circumstance  which  prepared 
the  way  for  it»  was  the  employment  of  two  choirs  singing  al- 
ternately the  same  air.  Afterwards  it  became  the  practice 
(very  possibly  first  suggested  by  a  mistake)  for  the  second 
choir  to  commence  before  the  first  had  ceased ;  thus  producing 
a  fugue.  With  the  simple  airs  then  in  use,  a  partially  har- 
monious fugue  might  not  improbably  thus  result ;  and  a  very 
partially  harmonious  fugue  satisfied  the  ears  of  that  age,  as 
we  know  from  still  preserved  examples.  The  idea  having 
once  been  given,  the  composing  of  airs  productive  of  fugal 
harmony  would  naturally  grow  up ;  as  in  some  way  it  did 
grow  up  out  of  this  alternate  choir-singing.  And  from  the 
fugue  to  concerted  music  of  two,  three,  four,  and  more  parts, 
the  transition  was  easy  Without  pointing  out  in 

detail  the  increasing  complexity  that  resulted  from  introducing 
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cytos  of  Torious  lengths,  from  tlie  multiplication  of  keys, 
JTDin  the  use  of  iiccidfntals,  from  varietiea  of  time,  from  mo- 
dulatiuns  and  bo  furth,  it  needs  but  to  contrast  muaic  aa  it  is, 
with  miutc  aa  it  was,  to  eoe  how  immense  ia  the  increase  of 
heterogencitj-.  M'e  see  tkis  if,  looking  at  music  in  ita  ensem- 
bk,  we  enumerate  ita  many  diiierent  genera  and  speciee — if 
we  consider  the  diviaiona  into  vocal,  inatnimental,  and  mixed; 
and  their  subdiviuons  into  majsic  for  different  voiuoe  and  dif- 
ferent inatruments — if  we  observe  the  many  forma  of  sacred 
music,  from  the  simple  hymn,  tho  chant,  the  canon,  mol£t, 
authem,  &c.,  up  to  the  oratorio ;  and  tho  still  more  numerous 
forms  of  secular  music,  from  tho  ballad  up  to  the  serenata, 
from  the  instrumental  solo  up  to  the  sjTuphony.  Again,  the 
some  trutli  is  seen  on  comparing  any  one  samplo  of  aboriginal 
music  with  a  sample  of  modem  music — even  aa  ordinary 
song  for  the  piano;  which  we  find  to  be  reUtively  highly 
heterogeneous,  not  only  in  respect  of  the  varieties  in  the  pitch 
and  in  the  length  of  the  notes,  the  number  of  different  notaa 
Botmding  at  the  same  instant  in  company  with  the  voice,  and 
the  variations  of  strength  with  which  they  are  sounded  and 
aung,  but  in  respect  of  the  changes  of  key,  the  changes  of 
time,  the  changes  of  timbre  of  the  voice,  and  the  many  other 
modi&cations  of  expression.  While  between  the  old  mono- 
tonous dance-chant  and  a  grand  opera  of  our  own  day,  with 
its  endless  orchestral  complexities  and  vocal  combinatioDs, 
the  contrast  in  heterogeneity  is  so  extreme  that  it  seems 
scarcely  credible  that  the  one  should  have  been  the  ancestor  of 
the  other. 

g  126.  Were  they  needed,  many  farther  illustrations m'ght 
be  cited.  Going  back  to  the  early  time  when  the  deeds  of  the 
god-king,  chanted  and  mimetically  represented  in  dance* 
round  his  altar,  were  further  narrated  in  picture-writings  on 
the  walls  of  temples  and  palaces,  and  so  constituted  a  ruda 
literature,  we  might  trace  the  development  of  Literature 
through  phases  in  which,  as  in  the  Hebrew  Scriptures,  it|n» 
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tents  in  one  work,  theology^  cosmogony,  history,  biography, 
eiTQ  law,  ethios,  poetry ;  through  other  phases  in  which,  as  in 
the  Hiad,  the  religious,  martial,  historical,  the  epic,  dramatic, 
and  lyric  elements  are  similarly  commingled ;  down  to  its  pre- 
sent heterogeneous  development,  in  which  its  divisions  and 
subdivisions  are  so  ntmierous  and  varied  as  to  defy  complete 
classification.  Or  we  might  track  the  evolution  of  Science : 
beginning  with  the  era  in  which  it  was  not  yet  difierentiated 
f:om  Art,  and  was,  in  tmion  with  Art,  the  handmaid  of  Be* 
ligion ;  passing  through  the  era  in  which  the  sciences  were  so 
few  and  rudimentary,  as  to  be  simultaneously  cultivated  by 
the  same  philosophers ;  and  ending  with  the  era  in  which  the 
genera  and  species  are  so  numerous  that  few  can  enimierate 
them,  and  no  one  can  adequately  grasp  even  one  genus.  Or 
we  might  do  the  like  with  Architecture,  with  the  Drama,  with 
Dress.  But  doubtless  the  reader  is  already  weaiy  of  illustra- 
tions ;  and  my  promise  has  been  amply  fulfilled.  I  believe  it 
has  been  shown  beyond  question,  that  that  which  the  German 
physiologists  have  found  to  be  a  law  of  organic  develop- 
ment, is  a  law  of  all  development.  The  advance  from  the 
simple  to  the  complex,  through  a  process  of  successive 
differentiations,  is  seen  alike  in  the  earliest  changes  of  the 
Universe  to  which  we  can  reason  our  way  back,  and  in  the 
earliest  changes  which  we  can  inductively  establish;  it  is 
seen  in  the  geologic  and  climatic  evolution  of  the  Earthy  and 
of  every  single  organism  on  its  surface ;  it  is  seen  in  the 
evolution  of  Humanity,  whether  contemplated  in  the  civil- 
ized individual,  or  in  the  aggregations  of  races ;  it  is  seen  in 
tfco  evolution  of  Society,  in  respect  alike  of  its  political,  its 
religious,  and  its  economical  organization ;  and  it  is  seen  in 
tbe  evolution  of  all  those  endless  concrete  and  abstract  pro- 
ducts of  human  activity,  which  constitute  the  environment 
of  our  daily  life.  From  the  remotest  past  which  Science  can 
fathom,  up  to  the  novelties  of  yesterday,  an  essential  trait  of 
Evolution  has  been  the  transformation  of  the 
into  the  heterogeneoiu. 
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^  127,  Hence  the  gcnoral  fominia  arrived  at  tn  the  l&st 
chapter  neetia  supplemcntiDg.  It  ia  true  that  Dvolation, 
under  its  primary  aspect,  is  a  change  from  a  less  coherent 
form  to  a  more  ci.iherent  form,  consequent  on  the  dissipation 
of  motion  and  intL'gration  of  matter;  but  this  ia  by  no  meana 
the  whole  truth.  Along  with  a  passage  from  the  coherent 
to  tho  incoherent,  there  goes  on  a  passage  from  the  uniform 
to  the  multiform.  Such,  at  least,  is  the  fact  wherever  Evolu- 
tion is  compound;  which  it  is  in  the  immense  majority  of 
cases.  While  there  is  a  progressing  concentration  of  the 
aggregate,  either  by  tho  closer  approach  of  tho  matter 
within  its  limits,  or  by  tlie  drawing  in  of  further  matter,  or 
by  both;  and  while  tho  more. or  less  distinct  parte  into 
which  the  agj^i-cgate  divides  and  sub-divides  are  severallycon- 
centrating;  these  parts  axe  also  beccaning  unlike — unlike  in 
size,  or  in  form,  or  in  teztnre,  or  in  composition,  or  in  aerenl 
or  all  of  these.  The  same  process  is  exhibited  by  the  whole 
and  by  its  members.  The  entire  mass  is  integrating,  and 
simnltaneoosly  diSerentiating  fivm  other  masses ;  and  each 
member  of  it  is  also  integrating  and  simnltaneonsly  differen- 
tiating from  other  members. 

Our  conception,  then,  must  unite  these  characters.  As 
we  now  understand  it.  Evolution  is  definable  as  a  clumge 
from  an  incoherent  homogeneity  to  a  coherent  heterogeneity, 
accompanying  tho  dissipation  of  motion  and  int^ration  ot 
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§  128.  But  now^  does  this  generalization  express  the 
whole  truth  f  Does  it  include  everything  essentially  cha- 
racterizing Evolution  and  exclude  everything  else  f  Does 
it  comprehend  all  the  phenomena  of  secondary  re-distribution 
which  Compound  Evolution  presents,  without  comprehend- 
ing any  other  phenomena  f  A  critical  examination  of  the 
fiskcts  will  show  that  it  does  neither. 

Changes  from  the  less  heterogeneous  to  the  more  hetero- 
geneous, which  do  not  come  within  what  we  call  Evolution, 
occur  in  every  local  disease.  A  portion  of  the  body  in  which 
there  arises  a  morbid  growth,  displays  a  new  dififerentiation. 
Whether  this  morbid  growth  be,  or  be  not,  more  hetero- 
geneous than  the  tissues  in  which  it  is  seated,  is  not  the 
question*  The  question  is,  whether  the  organism  as  a  whole 
is,  or  is  not,  rendered  more  heterogeneous  by  the  addition 
of  a  part  unlike  every  pre-existing  part,  in  form,  or  com- 
position, or  both.  And  to  this  question  there  can  be  none 
but  an  affirmative  answer.  Again,  it  may  bo  con- 

tended that  the  earlier  stages  of  decomposition  in  a  dead 
body  involve  increase  of  heterogeneity.  Supposing  the 
chemioal  changes  to  commence  in  some  psa'ts  sooner  than  in 
other  parts,  as  they  commonly  do ;  and  to  a&ct  different 
tissues  in  di£brent  ways,  aa  they  mnrt;  it  aeema  to.  be  a 

jkha*  tlud  entire  b9d|b,|B^f^^ 
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degrees,  has  become  more  heterogeneous  than  it  was. 
ITiongh  greater  homogeneity  will  bo  tlio  eventual  result,  the 
immediate  rtsult  is  the  opposite.  And  yet  this  immediate 
result  is  ccrlainly  not  Evolution.  Other  inatancca 

lire  furnished  by  social  difiorders  and  disaslers.  A  rebellion, 
wLith,  while  leaving  eomo  provinces  undisturbed,  develops 
itself  hero  in  secret  societies,  there  in  pubhc  demonstrations, 
and  elsewhere  in  nctual  conflicts,  necessarily  renders  the 
society,  as  a  whole,  more  heterogeneous.  Or  when  a  dearth 
causes  commercial  derangement  with  its  entailed  bank- 
ruptcies, closed  factories,  discharged  operatives,  food-riota, 
incendiarisms;  it  ia  manifest  that,  as  a  large  part  of  the 
community  retaina  its  ordinary  organization  displaying  the 
usual  phenomena,  these  new  phenomena  must  be  regarded 
aa  adding  to  the  complexity  previously  existing.  But  such 
changes,  so  far  from  constituting  further  Evohilion,  are  steps 
towards  Dissolution. 

Clearly,  then,  the  definition  arrived  at  in  the  last  chapter 
is  an  imperfect  one.  The  changes  above  instanced  as  coming 
within  the  formula  as  it  now  stands,  are  so  obviously  nnlike 
the  rest,  that  the  inclusion  of  them  implies  some  distinction 
hitherto  overlooked.  Such  further  distinction  we  have  now 
to  supply. 

§  129.  At  the  same  time  that  Evolution  is  a  change  from 
the  homogeneous  to  the  heterogeneous,  it  is  a  change  from 
the  indefinite  to  the  definite.  Along  with  an  advance  from 
simplicity  to  complexity,  there  is  an  advance  irom  conJnsion 
to  order — from  undetermined  arrangement  to  determined 
arrangement.  Development,  no  matter  of  what  kind, 
exhibits  not  only  a  multiplication  of  unlike  parts,  but  an 
increase  in  the  distinctness  with  which  these  parts  are 
marked  off  from  one  another.  And  this  is  the  distinction 
sought.  For  proof,  it  needs  only  to  rc-consider  the 

instances  given  aboflo.    The  changes  constituting  c 
have  no   such   dcfiniteness,   either  in  locality, 
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ontline,  as  the  dnnges  oonstitating  development.  Tliongh 
oertain  morbid  growths  are  more  common  in  some  parts  of 
the  body  than  in  others  (as  warts  on  the  hands,  cancer  on 
the  breasts,  tubercle  in  the  Inngs),  yet  they  are  not  con- 
fined to  these  parts;  nor,  when  found  on  them,  are  they 
anything  like  so  precise  in  their  relative  positions  as  are 
the  normal  parts  around  them.  Their  sizes  are  extremely 
variable:  they  bear  no  such  constant  proportions  to  the 
body  as  organs  do.  Their  forms,  too,  are  far  less  specific 
than  organic  forms.  And  they  are  extremely  confused  in 
their  internal  structures.  That  is,  they  are  in  all  respects 
comparatively  indefinite.  The  like  peculiarity 

may  be  traced  in  decomposition.  That  total  indefiniteness 
to  which  a  dead  body  is  finally  reduced,  is  a  state  towards 
which  the  putrefiictive  changes  tend  firom  their  commence* 
ment.  The  advancing  destruction  of  the  organic  com* 
pounds,  blurs  the  minute  structure— diminishes  its  dis. 
tinctness.  From  the  portions  that  have  undergone  most 
decay,  there  is  a  gradual  transition  to  the  less  decayed 
portions.  And  step  by  step  the  lines  of  organization, 
once  BO  precise,  disappear.  Similarly  with  social 

changes  of  an  abnormal  kind.  The  disaffection  which 
initiates  a  political  outbreak,  implies  a  loosening  of  those 
ties  by  which  citizens  are  bound  up  into  distinct  classes 
and  sub-classes.  Agitation,  growing  into  revolutionary 
meetings,  fuses  ranks  that  are  usually  separated.  Acts  of 
insubordination  break  through  the  ordained  limits  to  indi- 
vidual conduct ;  and  tend  to  obliterate  the  lines  previously 
eodsting  between  those  in  authority  and  those  beneath 
thenu  At  the  same  time,  by  the  arrest  of  trade,  artizana 
and  others  lose  their  occupations;  and  in  ceasing  to  be 
functionally  distinguished,  merge  into  an  indefinite  mass. 
And  when  at  last  there  comes  positive  insurrection,,  all 
magisterial  and  official  powers,  all  class  distinctions,  and 
all  industrial  difiercnces,  cease :  organized  society  lapses 
into  an  unorganized  aggregation  of  social  units.     Similax^i 
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m  BO  far  as  fammes  and  pestilences  caiiES  clmiigea  from 
order  towarda  disorderj  they  cause  changes  &om  dofinita 
airangemcats  to  indefinite  arrangeiiientf!. 

Thoa,  then,  is  that  increase  of  heterogeneity  which  con- 
Btitates  Evolntion,  dietingnishod  from  that  increase  of 
heterogeneity  which  does  not  do  bo.  Though  in  disease 
and  death,  individual  or  80cial,  the  earliest  modificaticna 
are  additions  to  the  pre-existing  heterogeneity,  they  are 
not  additions  to  the  pre-existing  defiuitenesB,  Thoy  begin 
&001  the  very  outset  to  destroy  this  definiteness;  and 
gradually  produce  a  heterogeneity  that  is  indeterminate 
instead  of  detcrminato.  As  a  city,  already  multiform  in  its 
variousIy-arroDgcd  Htructuros  of  various  architecture,  may 
he  made  more  multiform  by  an  earthquake,  which  loavoa 
part  of  it  Btanding  and  overthnnra  other  parts  in  di&reot 
ways  and  degrees,  bnt  is  at  the  same  time  reduced,  from 
orderly  arrangement  to  disorderly  arrangement ;  ao  may 
organized  bodioa  be  made  for  a  time  more  mnltifonn  by 
changes  which  are  nevertheless  disorganizing  changes. 
And  in  the  one  case  as  in  another,  it  is  the  absence  of 
definiteness  which  distinguishes  the  multiformity  of  regres- 
sioa  from  the  moltiformity  of  progression. 

If  advance  from  the  indefinite  to  the  definite  is  an 
essential  characteristic  of  Evolution,  we  shall  of  course  find 
it  everywhere  displayed;  as  in  the  last  chapter  we  found 
the  advance  &om  the  homogeneous  to  the  heterogeneooa. 
With  a  view  of  seeing  whether  it  is  so,  let  us  now  re-oon- 
sider  the  same  several  classes  of  facts. 

§  130.  Beginning,  as  before,  with  a  hypothetical  illnBtra* 
tioD,  we  have  to  note  that  earh  step  in  the  evolution  of  the 
Solar  System,  supposing  it  to  have  originated  from  diffused 
matter,  was  an  advance  towards  more  definite  structure. 
At  first  irregular  in  shape  and  with  indistinct  margin,  the 
attennated  substance,  as  it  concentrated  and  began  to  rotate^ 
must  have  assumed  the  form  of  an  oblate  spheroid,  whid^ 
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with  efvery  increase  of  density^  became  more  specific  in  out- 
line, and  had  its  surface  more  sharply  marked  off  from  the 
surrounding  void.  Simultaneously,  the  constituent  por- 
tions of  nebulous  matter,  instead  of  moving  independently 
towards  their  common  centre  of  gravity  from  all  points, 
>.nd  roYolying  round  it  in  yarious  planes,  as  they  would  at 
first  do,  must  have  had  these  planes  more  and  more  merged 
into  a  single  plane,  that  became  less  variable  as  the  concen- 
tration progressed— became  gradually  defined. 

According  to  tha  hypothesis,  change  from  indistinct  cha- 
racters to  distinct  ones,  was  repeated  in  the  evolution  of 
planets  and  satellites;  and  may  in  them  be  traced  much 
further.  A  gaseous  spheroid  is  less  definitely  limited  than 
a  fluid  spheroid,  since  it  is  subject  to  lai^er  and  more  rapid 
undulations  of  surface,  and  to  much  greater  distortions  of 
general  form ;  and,  similarly,  a  liquid  spheroid,  covered  as  it 
must  be  with  waves  of  various  magnitudes,  is  less  definite 
than  a  solid  spheroid.  The  decrease  of  oblateness  that  goes 
along  with  increase  of  integration,  brings  relative  definite- 
ness  of  other  elements.  A  planet  having  an  axis  inclined 
to  the  plane  of  its  orbit,  must,  while  ito  form  is  very 
oblate,  have  ite  plane  of  rotetion  much  disturbed  by  the 
attraction  of  external  bodies ;  whereas  its  approach  to  a 
spherical  form,  involving  a  smaller  precessional  motion, 
involves  less  marked  variations  in  the  direction  of  its  axis. 

With  progressing  settlement  of  the  space-relations,  the 
force-relations  simultaneously  become  more  settled.  The 
exact  calculations  of  physical  astronomy,  show  us  how  defi- 
nite these  force-relations  now  are;  while  their  original  ] 
indefiniteness  is  implied  in  the  extreme  difficulty,  if  not 
impossibility,  of  subjecting  the  nebular  hypothesis  to  mathe- 
matical treatment. 

f  131.  From  that  primitive  mclten  state  of  the  Earth 
inferable  from  geological  data — ^a  state  accounted  for  by  the 
ftebular   hypothesis    but    inexplicable    on   any  other — the 
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transition  to  its  existing  state  has  been  through  Btagea  in 
which  the  characters  became  more  dL-tLTmiuatc.  Beaidw 
bring  comparatiTelyuDHtable  in  surface  and  contour,  a  liquid 
spheroid  is  less  specific  tLan  a  sohd  spheroid  iu  having  uo 
fixed  distribution  of  parts.  Cuircnta  of  niolten  matter, 
though  kept  to  certain  general  circuits  by  tho  conditioue  ol 
oquilibrium,  cannot,  in  the  absonco  of  Eohd  boundaries,  be 
precise  or  permanent  in  their  directions  :  oU  parts  must  be 
in  motion  with  respect  to  other  parts.  But  a  euporficial 
solidification,  even  though  partial,  is  manifestly  a  step 
towards  tho  establishment  of  definite  relations  of  position. 
In  a  thin  crust,  however,  frequently  ruptured  by  disturbing 
forces,  and  moved  by  every  tidal  undulation,  fixity  of  re- 
hitive  position  can  bo  but  temporary.  Only  as  tlio  cniat 
thickens,  can  there  arise  distinct  and  settled  geographical 
relations.  Observe,  too,  that  when,  on  a  eorface 

that  has  cooled  to  the  requisite  degree,  there  begins  to  pre- 
cipitate  the  water  floating  above  as  vapour,  the  deposits 
cannot  maintain  any  definiteness  either  of  state  or  place. 
Falling  on  a  sobd  envelope  not  thick  enongh  to  preserve 
anything  beyond  slight  variations  of  lovel,  the  water  must 
form  shallow  pools  over  areas  sufficiently  cool  to  permit  con- 
densation; which  areas  must  pass  insensibly  into  others  that 
are  too  hot  for  this,  and  must  themselves  from  time  to  time 
be  BO  raised  in  temperature  as  to  drive  off  the  water  lying 
on  them.  With  progressing  refrigeration,  however, — with 
a  growing  thickness  of  cmst,  a  consequent  formation  of 
larf^r  elevations  and  depressions,  and  the  precipitation  of 
more  atmospheric  water,  there  comes  an  arrangement  of 
parts  that  is  comparatively  fixed  in  both  time  and  space ; 
and  the  definiteness  of  state  and  position  increases,  until 
there  results  snch  a  distribution  of  continents  and  oceans 
as  we  now  see — a  distribution  that  ia  not  only  topographi* 
cally  precise,  bnt  also  in  its  cliff-marked  coast-lines  presents 
divisions  of  land  &om  water  more  definite  than  could  have 
existed  when  all  tho  uncovered  areas  were  low  isbnds  with 
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■helring  beaches^  over  wluch  the  tide  ebbed  and  flowed  to 
great  distancfefjei^:}  . 

IlQspectm^-^0 'cbaractenBtics  classed  as  geological^  we 
may  draw  paralleL  inferences.  Wbile  the  Earth's  crust  was 
thini  mountain-chains  were  impossibilities :  there  could  not 
have  been  long  and  well-defined  axes  of  elevation,  with 
distinct  water-sheds  and  areas  of  drainage.  Moreover,  the 
denudation  of  small  islands  by  small  rivers,  and  by  tidal 
streams  both  feeble  and  mitrcfw;  would  produce  no  clearly- 
marked  sedimentary  strata.  Confused  and  varying  masses 
of  detritus,  such  as  we  now  find  at  the  mouths  of  brooks, 
must  have  been  the  prevailing  formations.  And  these  could 
give  place  to  distinct  strata,  only  as  there  arose  continents 
and  oceans,  with  their  great  rivers,  long  coast-lines,  and 
wide-spreading  marine  currents. 

How  there  must  simultaneously  have  resulted  more  de- 
finite meteorological  characters,  need  not  be  pointed  out  in 
detail.  That  differences  of  climates  and  seasons  grew 
relatively  decided  as  the  heat  of  the  Sun  became  distin- 
guishable from  the  proper  heat  of  the  Earth;  and  that 
the  production  of  more  specific  conditions  in  each  locality 
was  aided  by  increasing  permanence  in  the  distribution  of 
lands  and  seas ;  are  conclusions  sufficiently  obvious. 

§  182.  Let  ns  turn  now  to  the  evidence  furnished  by 
organic  bodies.  In  place  of  deductive  illustrations  like  the 
foregoing,  we  shall  here  find  numerous  illustrations  which 
have  been  inductively  established,  and  are  therefore  less 
open  to  criticism.  The  process  of  mammalian  development, 
for  example,  will  supply  ns  with  numerous  proofs  ready- 
described  by  embryologists. 

The  first  change  which  the  ovum  of  a  mammal  undergoes 
after  continued  segmentation  has  reduced  its  yelk  to  a  mul- 
berry-like mass,  is  the  appearance  of  a  greater  definiteness 
in  the  peripheral  cells  of  Uiis  mass;  each  of  which  acquires 
•  distinct  enveloping  membrane.     These  peripheral  cells, 
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mgrtdj  distinguished  from  tho  inter aal  ones  by  their 
minuter  sub-division  as  well  aa  by  tbeir  greater  complute* 
Qes3,  coalesce  to  form  tho  blastoderm  or  germiaal  mem- 
brane. Presently,  one  portion  of  thia  membrane  is  ren- 
dered unlike  tlie  rest  by  the  accomulatioii  of  colls  still 
more  Bub- divided,  irKicli,  together,  form  an  opaque 
roundish  spot.  This  area  germinaiiva,  as  it  is  called, 
ahades  off  gradually  into  the  surroundiug  parts  of  the 
blastoderm;  and  the  area  peltudda,  subsequently  formed 
in  tho  midst  of  it,  is  similarly  without  precise  margin. 
The  "primitive  trace,"  which  makes  its  appearance  in  tho 
centre  of  the  area  pellunila,  and  is  tho  rudiment  of  tlwt 
vertebrate  axis  which  is  to  be  the  fundamental  character- 
istic of  tho  mature  animal,  is  shown  by  its  name  to  be 
at  first  indeiinitti — a  mure  tnoo.  beginning  hb  b  abaUow 
groove,  it  becomes  slowly  more  pronounced:  ita  Bides 
grow  higher;  their  smnmita  orerlap,  and  at  last  unite; 
and  BO  the  indefinite  groove  passes  into  a  definite  tube, 
forming  the  vertebral  canal.  In  this  vertebral  canal  tha 
leading  divisions  of  the  brain  are  at  first  discernible  only 
as  sbght  bulgings ;  while  the  vertobrfe  commence  aa 
indistinct  modifications  of  the  tissue  boandJng  tlie  canaL 
Simultaneously,  the  outer  surface  of  the  blastoderm  baa 
been  differentiating  from  the  inner  surface :  there  has 
arisen  a  division  into  the  serous  and  mucous  layers— • 
division  at  the  outset  indistinct,  and  traceable  only 
about  the  germinal  area,  but  which  insensibly  spread* 
throughout  nearly  the  whole  germinal  membrane,  and 
becomes  definite.  From  the  mucous  layer,  the  develop- 
ment of  the  alimentary  canal  proceeds  as  that  of  the 
vertebral  canal  does  from  the  serous  layer.  Originally  a 
simple  channel  along  tlte  under  surface  of  the  embiyonio 
mass,  the  intestine  is  rendered  distinct  by  the  bending 
down,  on  each  side,  of  ridges  which  finally  join  to  form  a 
tube— the  permanent  absorbing  surface  is  by  degrees  cut  off 
from  that  temporary  absorbing  surface  with  which  it  wna 
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0ontmiiofos  and  uniform.  And  in  an  analogous  manner 
the  entire  embryo,  which  at  first  lies  outspread  on  the 
yolk-sack,  gradually  rises  up  from  it,  and  by  the  infold- 
ing of  its  ventral  region,  becomes  a  separate  mass,  con* 
nected  with  the  yelk-sack  only  by  a  narrow  duct. 

These  changes  through  which  the  general  structure  is 
marked  out  with  slowly-increasing  precision,  are  paralleled 
in  the  evolution  of  each  organ.  The  heart  begins  as  a 
mere  aggregation  of  cells,  of  which  the  inner  liquefy  to 
form  blood,  while  the  outer  are  transformed  into  the 
walls ;  and  when  thus  sketched  out,  the  heart  is  indefinite 
not  only  as  being  unlined  by  limiting  membrane,  but  also 
as  being  little  more  than  a  dilatation  of  the  central  blood- 
vessel. By  and  by  the  receiving  portion  of  the  cavity 
becomes  distinct  from  the  propelling  portion.  Afterwards 
there  begins  to  grow  across  the  ventricle,  a  septum,  which 
is,  however,  some  time  before  it  shuts  off  the  two  halves 
from  each  other;  while  the  later^formed  septum  of  the 
auricle  remains  incomplete  during  the  whole  of  foetal 
life.  Again,  the  liver  commences  by  multipli- 

caticm  of  certain  cells  in  the  wall  of  the  intestine.  The 
thickening  produced  by  this  multiplication  '^  increases  so 
as  to  form  a  projection  upon  the  exterior  of  the  canal/' 
and  at  the  same  time  that  the  organ  growi  and  becomes 
distinct  from  the  intestine,  the  channels  running  through 
it  are  transformed  into  ducts  having  clearly-marked  walls. 
Similarly,  certain  cells  of  the  external  coat  of  the  alimentary 
canal  at  its  upper  portion,  accumulate  into  lumps  or  buds 
from  which  the  lungs  are  developed;  and  these,  in  their 
general  outlines  and  detailed  structure,  acquire  distinctness 
step  by  step. 

Changes  of  this  order  continue  long  after  birth;  and, 
in  the  human  being,  are  some  of  them  not  completed 
^  middle  life.  Daring  youth,  most  of  the  articular 
surfaces  of  the  bones  remain  rough  and  fissured — ^the  cal* 
jareOns  deposit  ending  irregularly  in  the  8ii]qM|dmg  carti* 
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lago.  Bat  between  pnbrrty  and  the  ago  of  thirty,  ttrsfl 
BTticulur  surfaces  are  finUlied  off  intg  smooth,  hard,  sharjily- 
cnt  "epiphyses."  Generally,  indeed,  we  may  say  that  in- 
crease  of  deliniteness  continues  when  there  haa  ceased 
to  be  uny  appreciable  increase  of  heterogpiicity.  And 
*hero  is  reason  to  think  that  those  nioditiciLtions  which 
take  place  after  maturity,  bringing  about  old  age  and 
death,  are  modilications  of  thia  nature;  since  they  cause 
rigidity  of  atructore,  a  consequent  restriction  of  move- 
ment and  of  functional  pliability,  a  gradual  narrowing  of 
the  limits  within  which  the  vital  processes  go  on,  ending 
in  an  organic  adjustment  too  precise — too  narrow  in  its 
margin  of  possible  variation  to  permit  the  requisite  adapta- 
tifiu  to  changes  of  external  conditions. 

§  133.  To  prove  that  the  EartVs  Flora  and  Faana, 
regarded  either  as  wholes  or  in  their  Bepar&te  specieSj  huva 
progressed  in  dcfiniteness,  ia  no  more  possible  than  ib  was 
to  prove  that  they  have  progressed  in  heterogeneity :  lack 
of  faots  being  an  obstacle  to  the  one  conclosion  as  to  the  other. 
If,  however,  we  allow  ourselves  to  reason  from  the  hypotJiesis, 
now  daily  rendered  more  probable,  that  every  species  np  to 
the  most  complex,  has  ansen  out  of  the  simplest  through 
the  accnmnlation  of  modifications  upon  modifications,  jost 
as  every  individual  aiises;  wo  shall  see  that  there  mast 
have  been  a  progress  from  the  indeterminate  to  the  deter- 
minate, both  in  the  particular  forms  and  in  the  gronps  of 
forms. 

We  may  set  oat  with  the  sigDificant  fact  that  the  lowest 
organisms  (which  are  analogous  in  stmctare  to  the  germs 
of  all  higher  ones)  have  so  little  definiteness  of  character 
that  it  is  difficult,  if  not  impossible,  to  decide  whether  they 
are  plants  or  animals.  Hespecting  sundry  of  them  than  are 
unsettled  disputes  between  zoologists  and  botanists;  and  it 
is  proposed  to  gronp  them  into  a  separate  kingdom,  forming 
a  common  basis  to  the  animal  and  vegetal  kingdoms.     Mete 
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next  that  amoug  tho  Protozoay  extromo  indefiniteness  of  shapo 
is  genoral.  In  snndry  shell-less  Bhizopods  the  form  is  so 
irregtdar  as  to  admit  of  no  description;  and  it  is  neither 
alike  in  any  two  individuals  nor  in  the  same  individoal  at 
successive  moments.  By  aggregation  of  such  creatures^  aro 
produced^  among  other  indefinite  bodies^  the  Sponges — 
bodies  that  are  indefinite  in  size^  in  contour,  in  internal 
arrangement.  As  further  showing  how  relatively  indeter- 
minate are  the  simplest  organisms,  it  may  be  mentioned 
that  their  structures  vary  greatly  with  surrounding  con^ 
ditions :  so  much  so  that,  among  the  Protozoa  and  Pro* 
tophyta,  many  forms  which  were  once  classed  as  distinct 
species,  and  even  as  distinct  genera,  are  found  to  be  merely 
varieties  of  one  species.  If  now  we  call  to  mind 

how  precise  in  their  attributes  are  the  highest  organisms—- 
how  sharply  cut  their  outlines,  how  invariable  their  pro* 
portions,  and  how  comparatively  constant  their  structures 
under  changed  conditions;  we  cannot  deny  that  greater 
definiteness  is  one  of  their  characteristics.  We  must  admit 
that  if  they  have  been  evolved  out  of  lower  organisms,  an 
increase  of  definiteness  has  been  an  accompaniment  of  their 
evolution. 

That,  in  course  of  time,  species  have  become  more  sharply 
marked  off  from  other  species,  genera  from  genera,  and 
orders  from  orders,  is  a  conclusion  not  admitting  of  a  more 
positive  establishment  than  the  foregoing ;  and  must, 
indeed,  stand  or  fall  with  it.  K,  however,  species  and 
genera  and  orders  have  arisen  by  *'  natural  selection,*'  then, 
as  Mr.  Darwin  shows,  there  must  have  been  a  tendency  to 
divergence,  causing  the  contrasts  between  groups  to 
become  greater.  Disappearance  of  intermediate  forms, 
less  fitted  for  special  spheres  of  existence  than  the  ex* 
treme  forms  they  connected,  must  have  made  the 
differences  between  the  extreme  forms  decided;  and  so, 
from  indistinct  and  unstable  varieties,  must  slowly  have 
been  produced   distinct  and  stable  species — an  inference 
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nhicli  IB  in  harmony  with  what  we  know  respecting  racca 

of  mea  and  races  of  domestic  aaimola. 

5  134.  The  Buceeasivo  phases  through  which  societioa 
pass,  very  obviously  display  the  progress  from  indeter- 
minate arrangement  to  determinate  arrangement.  A  won- 
dering tribe  of  savages,  being  lixcd  neither  in  its  locality 
nor  in  its  internal  distribution,  is  far  less  defioite  in  tha 
relative  positions  of  its  parts  than  a  nation.  In  such  a  tribo 
the  social  reLitiona  are  sindlarly  confused  and  nnscttkd. 
I'olitical  authority  is  neither  well  established  nor  precise. 
Distinctions  of  rank  are  neither  clearly  marked  nor  im- 
passable. And  save  in  Uio  diflVrent  occupations  of  men  aud 
women,  there  ai-u  no  coitipleto  industrial  divisions.  Only 
in  tribea  of  considerable  size,  which  have  enslaved  other 
tribes,  ia  the  economical  diSerentiation  decided. 

Any  one  of  these  primitive  societies,  however,  that  evolves, 
becomes  step  by  step  more  specific.  Increasing  in  size, 
consequently  ceasing  to  be  BO  nomadic,  and  restricted  '.a 
its  range  by  neighbouring  societies,  it  acquires,  aftiT  pro- 
longed border  warfare,  a  settled  territorial  bonndary.  The 
distinction  between  the  royal  race  and  the  people,  eventually 
amounts  in  the  popular  apprehension  to  a  diSerencQ  of 
nature.  The  warrior-class  attains  a  perfect  separation  &om 
classes  devoted  to  the  cultivatioa  of  the  soil,  or  other 
occupations  regarded  as  servile.  And  there  arises  a 
priesthood  that  is  defined  in  its  rank,  its  functions,  ita 
privileges.  This  sharpness  of  definition,  growing 

both  greater  and  mora  variously  exemplified  as  societies 
a<Ivance  to  maturity,  is  extremesb  in  those  that  have 
reached  their  full  development  or  are  declining.  Of 
ancient  Egypt  we  read  that  its  social  divisions  were  precise 
and  its  customs  rigid.  Beccnt  investigations  make  it  more 
than  ever  clear,  that  among  the  Assyrians  and  surrounding 
peoples,  not  only  wore  tho  laws  unalterable,  but  even  the 
minor  habits,  down  to  those  of  domestic  routine,  posseawd 
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•  Bacredness  which  insured  their  permanence.  In  India  ut 
the  present  day^  the  unchangeable  distinctions  of  caste, 
not  less  than  the  constancy  in  modes  of  dress^  industrial 
processes,  and  religious  observances,  diow  us  how  fixed  are 
the  arrangements  where  the  antiquity  is  great.  Nor  does 
China,  with  its  long-settled  political  organization,  its  elabo* 
rate  and  precise  conventions,  and  its  unprogressive  lite* 
rature,  fieul  to  exemplify  the  same  truth. 

The  successiye  phases  of  our  own  and  adjacent  societies, 
furnish  facts  somewhat  different  in  kind  but  similar  in  mean* 
ing.  Originally,  monarchical  authority  was  more  baronial, 
and  baronial  authority  more  monarchical,  than  afterwards. 
Between  modem  priests  and  the  priests  of  old  times,  who 
while  officially  teachers  of  religion  were  also  warriors^ 
judges,  architects,  there  is  a  marked  difference  in  defi« 
niteness  of  function.  And  among  the  people  engaged  in 
productiye  occupations,  the  like  contrasts  would  be  found 
to  hold:  the  industrial  class  has  become  more  distinct 
firom  the  military;  and  its  various  divisions  from  one 
another.  A  history  of  our  constitution,  reminding 

us  how  the  powers  of  King,  Lords,  and  Commons,  have 
been  gradually  settled,  would  clearly  exhibit  analogous 
changes.  Countless  £EM>ta  bearing  the  like  construction^ 
would  meet  us  were  we  to  trace  the  development  of  legis-* 
lation;  in  the  successive  stages  of  which,  we  should  find 
statutes  gradually  rendered  more  specific  in  their  appli- 
cations to  particular  cases.  £yen  now  we  see  that  each 
new  law,  beginning  as  a  vague  proposition,  is,  in  the  course 
of  enactment,  elaborated  into  specific  clauses ;  and  further 
that  only  after  its  interpretation  has  been  established  by 
judges'  decisions  in  courts  of  justice,  does  it  reach  its  final 
definiteness.  From  the  annals  of  minor  institu- 

tions like  evidence  may  be  gathered.  Bcligious,  charitable, 
literary,  and  all  other  societies,  starting  with  ends  and 
methods  roughly  sketched  out  and  easily  modifiable,  show  us 
how,  by  the  accumulation  of  rules  and  precedents,  tho  pur» 
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poses  becoino  more  distinct  and  tho  tnodes  of  acHon  more 
restricted  j  until  at  Inst  decay  follows  a  fixity  which  admits 
of  no  adaptation  to  new  conditions.  Should  it  bo  objected 
that  among  civilized  nations  there  are  examples  of  de- 
creasing duiinitcnoBB,  (instance  the  breaking  down  of  limits 
between  ranks,)  the  reply  is,  that  such  apparent  exception? 
nre  the  accompaniments  of  a  social  metamorphosis — a 
change  from  the  military  or  predatory  type  of  social 
Btructnre,  to  the  industrial  or  mercantile  type,  during  which 
the  old  lines  of  organization  are  disappearing  and  the  new 
ones  becoming  more  marked. 

§  135.  All  organized  reaulta  of  social  action — all  snper- 
OTganic  structuri.'?,  pass  through  parallel  pliaaes.  Being,  as 
they  are,  objective  prodncts  of  Bubjective  procesBea,  they 
must  display  corresponding  changes ;  and  that  they  do  this, 
the  cases  of  Langu^e,  of  Science,  of  Art,  clearly  prove. 

Strike  out  from  onr  sentences  ereiTthing  but  nouns  and 
verbs,  and  there  stands  displayed  the  vagneness  charac- 
terizing nndevelopod  tongues.  When  we  note  how  each 
inflection  of  a  verb,  or  addition  by  which  the  case  of  a  noun 
is  marked,  serves  to  limit  the  conditions  of  action  or  of  ex- 
istence, we  see  that  these  constituents  of  speech  enable  men 
to  communicate  their  thoughts  more  precisely.  That  the 
application  of  an  adjective  to  a  noun  or  an  adverb  to  •  verb, 
narrows  the  class  of  things  or  changes  indicated,  implies 
that  the  additional  word  serves  to  make  the  proposition 
more  distinct.     And  similarly  with  other  parts  of  speech. 

The  like  effect  results  from  the  multiplication  of  words  ot 
each  order.  When  the  names  for  objects,  and  acts,  and 
qualities,  are  but  few,  the  range  of  each  is  proportionately 
wide,  and  its  meaning  therefore  nnspecific.  llie  similes  and 
metaphors  so  much  used  by  aboriginal  races,  indirectly 
and  imperfectly  suggest  ideas,  which  they  cannot  express 
directly  and  perfectly  from  lack  of  words.  Or  to  tc^e  a 
Case  from  ordinary  life,  if  we  compare  the  speech  of  the 
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poaaant,  wbo^  out  of  his  Hmited  Tocabtilaryj  con  describe 
the  contents  of  the  bottle  be  carries^  onlj  as  "  doctor's* 
stuff '*  wbich  he  has  got  for  his  "  sick "  wife,  with  the 
spf^ech  of  the  physician,  who  tells  those  educated  like 
himself  the  particular  composition  of  the  medicine,  and  the 
particular  disorder  for  which  he  has  prescribed  it ;  we  have 
vi^idlj  brought  home  to  us,  the  precision  which  language 
gains  by  the  multiplication  of  terms. 

Again,  in  the  course  of  its  eyolution,  each  tongue  acquires 
a  further  accuracy  through  processes  which  fix  the  meaning 
of  each  word.  Intellectual  intercourse  slowly  diminishes 
laxity  of  expression.  By  and  by  dictionaries  give  defini- 
tions. And  eventually,  among  the  most  cultivated,  inde- 
finiteuess  is  not  tolerated,  either  in  the  terms  used  or  in  their 
grammatical  combinations. 

Qi\ce  more,  languages  considered  as  wholes,  become 
gradually  more  sharply  marked  off  from  one  another,  and 
from  their  common  parent:  as  witness  in  early  times  the 
divergence  firom  the  same  root  of  two  languages  so  unlike 
as  Greek  and  Latin,  and  in  later  times  the  development  of 
three  Latin  dialects  into  Italian,  French,  and  Spanish. 

§  136.  In  his  '^  History  of  the  Inductive  Sciences,'^  Dr. 
Whewell  says  that  the  Greeks  failed  in  physical  philosophy 
because  their  '^  ideas  were  not  distinct,  and  appropriate  to 
the  &cts.''  I  do  not  quote  this  remark  for  its  luminous- 
ness  ;  since  it  would  be  equally  proper  to  ascribe  the 
indistinctness  and  inappropriateness  of  their  ideas  to  the 
imperfection  of  their  physical  philosophy ;  but  I  quote  it 
because  it  serves  as  good  evidence  of  the  indefiniteness  of 
primitive  science.  The  same  work  and  its  fellow  on  '^  The 
Philosophy  of  the  Inductive  Sciences,"  supply  other  evi- 
dences equally  good,  because  equally  independent  of  any 
•uch  hypothesis  as  is  here  to  be  established.  Bespecting 
mathematics,  we  have  the  fact  that  geometrical  theorems 
grew  out  of  empirical  methods ;  and  that  these  theoroms,  at 
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Erst  isolated,  did  not  acqnire  the  clearness  whioli  completp 
demonstration  gives,  nntil  they  were  arrangod  by  Euclid 
into  a  series  of  dependent  propositiona.  At  a  later  period, 
the  same  goneml  truth  was  esomplified  in  the  progreBS 
from  the  "  method  of  exhaustions "  and  the  "  method  of 
indivisibles"  to  the  "method  of  limita;"  which  is  the 
central  idea  of  the  infinitesimfil  calculus.  In  early 

mechanics,  too,  may  be  traced  a  dim  perception  that  action 
and  re-action  are  equal  and  opposite ;  though,  for  ages  after, 
this  truth  remained  unformulated.  And  similarly,  the 
property  of  inertia,  though  not  distinctly  comprehended 
until  Keplor  lived,  was  vaguely  recognized  long  previously. 
"  The  conception  of  statical  force,"  "  was  never  presented 
in  a  distinct  form  till  the  works  of  Archimedes  appeared ;  ** 
aud  "  the  conception  of  accelerating  force  was  confused,  in 
.  the  mind  of  Kejiler  and  his  contemporaries,  and  did  not 
become  clear  enough  for  purposes  of  sound  scientific  reason* 
ing  before  the  succeeding  century."  To  which  specific  asser- 
tions may  be  added  the  general  remark,  that  "  terms  which 
originally,  and  before  the  laws  of  motion  were  fully  blown, 
were  used  in  a  very  vague  and  finctusting  sense,  were 
afterwards  limited  and  rendered  precise."  When 

wa  turn  from  abstract  scientific  conceptions  to  the  con- 
Crete  previsions  of  science,  of  which  astronomy  fnmishes 
uameroos  examples,  a  like  contrast  is  visible.  The  times 
at  which  celestial  phenomena  will  occur,  have  been  predicted 
with  ever-increasing  accuracy.  Errors  once  amounting  to 
days  are  now  diminished  to  seconds.  The  correspondence 
between  the  real  and  supposed  forms  of  orbits,  has  been 
gradually  rendered  more  precise.  Originally  thought  circular, 
then  epicyclical,  then  elliptical,  orbits  are  now  ascertained  to 
be  curves  which  always  deviate  fi^sm  perfect  ellipses,  and 
are  ever  undergoing  changes. 

But  the  general  advance  of  Science  in  definitcness,  is  best 
Bhown  by  the  contrast  between  its  qualitative  stage,  and  ita 
quantitative  stage.    At  first  the  foots  ascertained  were,  tiiit 
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between  sncli  and  such  phenomena  some  connexion  existed 
—that  tihe  appearances  a  and  b  always  occnrred  together  or 
in  snccession;  but  it  was  known  neither  what  was  the 
nature  of  the  relation  between  a  and  b,  nor  how  much  of  a 
accompanied  so  much  of  b.  The  development  of  Science 
has  in  part  been  the  reduction  of  these  vague  connexions  to 
distinct  ones.  Most  relations  have  been  classed  as  me- 
chanical, chemicali  thermal,  electric,  magnetic,  &c. ;  and  we 
have  learnt  to  infer  the  amounts  of  the  antecedents  and  con- 
sequents from  each  other  with  exactness.  Of 
illustrations,  some  furnished  by  physics  have  been  given; 
and  from  other  sciences  plenty  may  be  added.  We  have 
positively  ascertained  the  constituents  of  numerous  com 
pounds  which  our  ancestors  could  not  analyze,  and  of  a  far 
greater  number  which  they  never  even  saw ;  and  the  com- 
bining equivalents  of  those  elements  are  accurately  calcu- 
lated. Physiology  shows  advance  from  qualitative  to  quan- 
titative prevision  in  the  weighing  and  measuring  of  organic 
products,  and  of  the  materials  consumed;  as  well  as  in 
measurement  of  functions  by  the  spirometer  and  the  sphyg- 
mograph.  By  Pathology  it  is  displayed  in  the  use  of  the 
statistical  method  of  determining  the  sources  of  diseases, 
and  the  effects  of  treatment.  In  Botany  and  Zoology,  the 
numerical  comparisons  of  Floras  and  Faunas,  leading  to 
specifio  conclusions  respecting  their  sources  and  distribu- 
tions, illustrate  it.  And  in  Sociology,  questionable  as  are 
the  conclusions  usually  drawn  from  the  classified  sum-totals 
of  the  census,  from  Board-of-Trade  tables,  and  from 
criminal  returns,  it  must  be  admitted  that  these  imply  a 
progress  towards  more  accurate  conceptions  of  social 
phenomena. 

That  an  essential  characteristic  of  advancing  Science  is 
increase  in  definiteness,  appears  indeed  almost  a  truism, 
when  we  remember  that  Science  may  be  described  as 
definite  knowledge,  in  contradistinction  to  that  indefinite 
knowledge  possessed  by  the  uncultured.      And  ifj  as  we 
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cannot  question,  Science  has,  in  the  course  of  agss,  been 
evolved  onfc  of  this  indofinite  knowleclgo  of  the  nnctillared ; 
then,  the  gradual  ncquirement  of  tint  great  do&nitenesd 
which  now  difitingiiisbea  it,  mast  have  been  a  leading  trdt 
in  its  evolntion. 

§  137,  The  Arts,  indnstrial  and  esthetic,  supply  illcstra- 
tions  perhaps  still  more  striking.  Flint  implements  of  the 
kind  recently  found  in  certain  of  the  later  geologic  deposits, 
show  tho  csfroTTio  want  of  precision  in  men's  first  handi- 
works. Though  a  great  advance  on  these  is  seen  in  the 
tools  and  weapons  of  existing  savage  tribes,  yet  an  inexact- 
ness in  forms  and  fittings  distinguishes  such  tools  and 
weapons  from  those  of  civiliKed  races.  In  a  smaller  degree, 
the  productions  of  the  less-advanced  nations  are  character^ 
ized  by  like  defects.  A  Chinese  junk,  with  all  ita  con- 
tained furniture  and  appliances,  nowhere  presents  a  line 
that  is  quite  straight,  a  uniform  carve,  or  a  trae  sur- 
face, Kor  do  the  utensils  and  machines  of  our 
onceetorB  fail  to  exhibit  a  similar  inferiority  to  our  own. 
An  antique  chair,  an  old  fireplace,  a  lock  of  the  last  century, 
or  almost  any  article  of  household  use  that  has  been  prtv 
served  for  a  few  generations,  proves  by  contrast  how  greatly 
the  industrial  products  of  our  time  excel  those  of  the  past  in 
their  accuracy.  Since  planing  machines  have  been  invented, 
it  has  become  possible  to  produce  absolutely  straight  lines, 
and  surfaces  so  truly  level  aa  to  be  air-tight  when  applied  to 
each  other.  While  in  the  dividing-engine  of  Tronghton,  in 
the  micrometer  of  Whitworth,  and  in  microscopes  that  show 
fifty  thousand  divisions  to  the  inch,  we  have  an  exactness 
as  fiir  exceeding  that  reached  in  the  works  of  our  great- 
grandfathers, as  theirs  exceeded  that  of  the  aboriginal 
celt-makers. 

In  the  Fine  Arts  there  has  been  a  parallel  progress. 
From  the  rudely-carved  and  painted  idols  of  savages, 
through  the  early  sculptures  characterized  by  limbs  with* 
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out  mnscnlar  detaQ^  wooden-looking  drapery^  and  faces 
devoid  of  indiyiduaUfyj  up  to  the  later  statues  of  the  Greeks 
or  some  of  those  now  produced,  the  increased  accuracy  of 
representation  is  conspicuous.  Compare  the  mural  paint- 
ings of  the  Egyptians  with  the  paintings  of  medisBval 
Europe,  or  these  with  modem  paintings,  and  the  more 
precise  rendering  of  the  appearances  of  objects  is  mani- 
fest. It  is  the  same  with  fiction  and  the  drama. 
In  the  maryellous  tales  current  among  Eastern  nations,  in 
the  romantic  legends  of  feudal  Europe,  as  well  as  in  the 
mystery-plays  and  those  immediately  succeeding  them,  we 
see  great  want  of  correspondence  to  the  realities  of  life ; 
alike  in  the  predominance  of  supernatural  events,  in  the 
extremely  improbable  coincidences,  and  in  the  vaguely- 
indicated  personages.  Along  with  social  advance,  there 
has  been  a  progressive  diminution  of  unnaturalness — an 
approach  to  truth  of  representation.  And  now,  novels  and 
plays  are  applauded  in  proportion  to  the  fidelity  with  which 
they  exhibit  individual  characters ;  improbabilities,  like  the 
impossibilities  which  preceded  them,  are  disallowed;  and 
there  is  even  an  incipient  abandonment  of  those  elaborate 
plots  which  life  rarely  if  ever  furnishes. 

§  138.  It  would  be  easy  to  accumulate  evidences  of  other 
kinds.  The  progress  from  myths  and  legends,  extreme 
in  their  misrepresentations,  to  a  history  that  has  slowly 
become,  and  is  still  becoming,  more  accurate;  the  esta- 
blishment of  settled  systematic  methods  of  doing  things, 
instead  of  the  indeterminate  ways  at  first  pursued — ^these 
might  be  enlarged  upon  in  further  exemplification  of  the 
general  law.  But  the  basis  of  induction  is  already  wide 
enough.  Proof  that  all  Evolution  is  fix)m  the  indefinite  to 
the  definite,  we  find  to  be  not  less  abundant  than  proof 
that  all  Evolution  is  from  the  homogeneous  to  the  hete- 
rogeneous. 

It  should,  huwcver,  b;.'  added  that  this  advance  in  d||fimte' 
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ncaa  ia  not  a  primary  but  a  eecondary  pLenomenon — is  k 
result  incidental  on  otter  changes.  The  transformation  of 
a  whole  that  was  originally  dilTused  and  uniform  into  a  con- 
centrated couibinfttion  of  multiform  parts,  implies  progres- 
eive  separation  both  of  the  whole  from  its  environment  and 
of  the  parta  from  one  another.  While  this  is  going  on  there 
must  be  indistinctness.  Only  as  the  whole  gains  density, 
does  it  become  eharply  marked  off  from  the  sja^e  or  mattei 
lying  outside  of  it;  and  only  as  each  separated  division 
draws  into  its  muss  those  peripheral  portions  which  are  at 
first  imperfectly  disunited  from  the  peripheral  portions  of 
neighbouring  divisiona,  can  it  acquire  anything  like  a  precise 
outbne.  Thut  is  to  say,  the  increasing  definitencss  is  a  conco- 
mitant of  the  inrreasing  consolidation,  general  and  local. 
While  the  secondary  re-distribotioiiB  are  ftver  adding  to  tiuO 
heterogeneity,  the  primary  re-distribntion,  while  angmentiiig 
the  integration,  is  incidentally  giving  distinctness  to  the  in- 
creasingly-nnlike  parts  as  well  as  to  tho  aggregate  of  them. 
But  though  this  universal  tisit  of  Evolution  ia  a  neoeasai^ 
accompaniment  of  the  traits  set  forth  in  preceding  chapters, 
it  ia  not  expressed  in  Uie  words  osed  to  describe  them.  It 
is  therefore  needful  further  to  modify  our  formula.  The 
more  specific  idea  of  Evolution  now  reached  is — a  change 
from  an  indefinite,  incoherent  homogeneity,  to  a  definite 
coherent  heterogeneity,  accompanying  the  dissipation  ol 
motion  and  integration  of  matter. 


CHAPTER  XVII. 

THE  LAW  OF  EVOLUTION   CONCLUDED. 

(  139.  The  conception  of  Evolution  elaborated  in  tha 
foregoing  cliapters,  i3  still  incomplete.  True  thoagh  it  is 
it  is  not  the  whole  truth.  The  transformations  which  all 
things  undergo  during  the  ascending  phases  of  their  exist* 
ence^  we  have  contemplated  under  three  aspects ;  and  by 
uniting  these  three  aspects  as  simultaneously  presented,  we 
have  formed  an  approximate  idea  of  the  transformations. 
But  there  are  concomitant  changes  about  which  nothing  has 
yet  been  said;  and  which,  though  less  conspicuous,  are  no 
less  essential. 

For  thus  far  we  haye  attended  only  to  the  re-distribution 
of  Matter,  neglecting  the  accompanying  re*distribution  of 
Motion.  Distinct  or  tacit  reference  has,  indeed,  repeatedly 
been  made  to  the  dissipation  of  Motion,  that  goes  on  along 
with  the  concentration  of  Matter;  and  were  all  Evolution 
absolutely  simple,  the  total  fact  would  be  contained  in  the 
proposition  that  as  Motion  dissipates  Matter  concentrates. 
But  while  we  have  recognized  the  ultiuiate  re-distribu* 
iion  of  the  Motion,  we  have  passed  over  its  proximate  re-dis* 
tribution.  Though  something  has  from  time  to  time  been 
said  about  the  escaping  motion,  nothing  has  been  said 
about  the  motion  that  does  not  escape.  In  proportion  as 
Evolution  becomes  compound — ^in  proportion  as  on  aggre* 
gattf  retains,  for  a  considerable  time,  such  a  quantity  of 

18 
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motion  as  pL-nnits  secondary  rc-distributiwna  of  its  com- 
ponoDt  matter,  there  necessarily  ari.io  secondary  i-o-distri- 
butions  of  ita  rctaine;d  motioa.  As  fast  as  tlie  parte 
are  transformed,  thors  goes  on  a  transformation  of  the 
Bcnsiblo  or  insensiblo  motion  possessed  by  tlio  parts,  Tiiti 
parts  cannot  becomo  progrcasively  integrated)  eitlier  indivi- 
dually or  as  a  combiaation,  without  their  motions,  indivi- 
dual or  combined,  becoming  more  integrated.  There  oannot 
arise  among  the  parts  heterogeneities  of  size,  of  form,  ot 
qoality,  without  there  also  arising  heterogeneities  in  the 
amoants  and  directions  of  their  motions,  or  the  motions  of 
their  molecules.  And  increasing  dcfinitencss  of  the  parts 
implies  'ncrcasing  de&nitcness  of  their  motions.  In  short, 
the  rhythmical  actions  going  on  in  each  aggregate,  must 
diSerentiate  and  iotegratfi  at  tho  samo  time  that  the  struc- 
ture does  BO. 

The  general  thcoiy  of  this  re-distribution  of  the  retained 
motion,  must  here  be  briefly  stated.  Properly  to  supplement 
our  conception  of  Evolution  under  its  material  aiipect  by  a 
conception  of  Evolution  under  its  dynamical  aspect,  we  have 
to  recognize  the  source  of  the  integrated  motions  that  arise, 
and  to  see  how  their  increased  multiformity  and  definiteness 
are  necessitated.  If   Evolution   is   a  paasi^  of 

matter  from  a  diETused  to  an  aggregated  state — if  while  the 
dispersed  units  are  losing  part  of  the  insensible  motioD 
which  kept  them  dispersed,  there  arise  among  coherent 
masses  of  them,  any  sensible  motions  vith  respect  to  one 
another;  then  this  sensible  motion  must  previously  have 
existed  in  the  form  of  insensible  motion  among  the  unite. 
If  concrete  matter  arises  by  the  aggregation  of  diffused 
matter,  then  concrete  motion  arises  by  the  aggregation  of 
diffused  motion.  That  which  comes  into  ezistenoe  as  the 
movement  of  masses,  implies  the  cessation  of  on  equivalent 
molecular  movement.  While  we  must  leave  in  the  shape  of 
hypothesis  the  belief  ihat  the  celestial  motions  have  thua 
originated;  wr^  may  see,  as  a  matter  of  lact,  that  tliia  is  th« 
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genesis  of  all  sensible  motions  on  the  Earth's  surface.  Aa 
before  shown  (§69)9  the  denudation  of  lands  and  deposit 
of  new  strata,  are  effected  by  water  in  the  course  of  its  de* 
scent  to  the  sea,  or  during  the  arrest  of  those  undulations 
produced' on  it  by  winds ;  and,  as  before  shown,  the  eleva- 
tion of  water  to  the  height  whence  it  fell,  is  due  to  solar 
heat,  as  is  also  the  genesis  of  those  aerial  currents  which 
drift  it  about  when  evaporated  and  agitate  its  sur&ce  when 
condensed.  That  is  to  say,  the  molecular  motion  of  tho 
etherial  medium  is  transformed  into  the  motion  of  gases, 
thence  into  tho  motion  of  liquids,  and  thence  into  the  mo- 
tion of  solids — stages  in  each  of  which  a  certain  amount 
of  molecular  motion  is  lost  and  an  equivalent  motion  of 
masses  gained.  It  is  the  same  with  organic  movements. 
Certain  rays  issuing  from  the  Sun,  enable  the  plant  to 
reduce  special  elements  existing  in  gaseous  combination 
around  it,  to  a  solid  form— enable  tho  plant,  that  is,  to 
grow  and  carry  on  its  functional  changes.  And  since 
growth,  equally  with  circulation  of  sap,  is  a  mode  of  sen« 
sible  motion,  while  those  rays  which  have  been  expended 
in  generating  it  consist  of  insensible  motions,  we  have 
here,  too,  a  transformation  of  the  kind  alleged.  Animalajy 
derived  as  their  forces  are,  directly  or  indirectly,  from 
plants,  carry  this  transformation  a  step  further.  The 
antomatio  movements  of  the  viscera,  together  with  the 
voluntary  movements  of  the  limbs  and  body  at  large,  arise 
at  the  expense  of  certain  molecular  movements  through* 
out  the  nervous  and  muscular  tissues ;  and  these  originally 
arose  at  the  expense  of  certain  other  molecular  move- 
ments propagated  by  the  Sun  to  the  Earth;  so  that  both 
the  structural  and  functional  motions  which  organic  Evo* 
Intion  displays,  are  motions  of  aggregates  generated  by 
Uie  arrested  motions  of  units.  Even  with  the  aggregates  of 
these  aggregates  the  same  rule  holds.  For  among  associated 
men,  the  progress  is  ever  towards  a  merging  of  individual 
actions  in  the  actions  of  corporate  bodies.     While,  thoni 
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diiriug  Evolution,  tho  escaping  motioo  boooiaas,  by  por|». 
tually  wiJenin^  disporaioa,  mors  dUintegratcd,  the  niotios 
tliat  13  for  &  timo  rotainod,  becomes  more  integrated  ;  fttui 
flo,  considered  dynamically.  Evolution  ia  a  decrease  in  the 
roLitivo  raovcmunta  of  parts  and  an  increase  in  the  rolatiw 
movements  of  wholes — osingf  the  words  parts  and  wholes 
in  thoir  most  general  soases.  The  advaaoe  is  from  th^ 
motioos  of  simplo  molecules  to  the  motions  of  componnd 
molscuies;  from  molecalar  motions  to  the  motions  of  mas-sos; 
and  from  tho  motions  of  emallcr  masses  to  the  motions  of 
larger  masses.  Tha  arccompanying  change  towards 

greater  multiformity  among  the  retained  motioas,  takes 
place  nnder  the  form  of  an  increased  variety  of  rhythms. 
We  have  already  soon  that  all  motion  is  rhythmical,  from 
the  infinitesimal  Tibrationa  of  in&aiteaitiial  raolecnleB,  up 
to  those  Tast  oscillations  between  perihelion  and  apbdion 
performed  by  vast  celestial  bodies.  And  as  the  coDtrast 
between  these  extreme  casea  suggests,  a  multiplicatioa  of 
rhythms  most  accompany  a  mnltiplication  in  the  degrees 
and  modes  of  aggregation,  and  in  the  relations  of  the  ^gro> 
gated  masses  to  incident  forces.  The  degree  or  mode  <^ 
a^regatioD  will  not,  indeed,  aSect  the  rate  or  extent  <^ 
rhythm  where  the  incident  force  increases  as  the  aggregate 
increases,  which  is  the  case  with  gravitation :  here  the  only 
canae  of  variation  in  rhythm,  is  difference  of  relation  to  the 
incident  forces;  as  we  see  in  a  pendalam,  which,  though 
nnaSected  in  its  movements  by  a  change  in  the  weight  of 
the  bob,  altera  its  rate  of  oscillation  when  taken  to  tha 
eqnator.  But  in  all  cases  where  tho  incident  forces  do  not 
▼ary  as  th?  masses,  every  new  order  of  aggregation  initiates 
ft  new  order  of  rhythm :  witness  the  conclosioa  drawn  frmt  ' 
tlie  recent  researches  into  radiant  heat  and  light,  that  ths 
tnolecnleB  of  different  gases  have  different  rates  of  ondolatitm. 
So  that  increased  moltifomiity  in  the  arrangement  of 
matter,  necessarily  generates  increased  multiformity  of 
rhythm ;  both  through  increased  variety  in  the  siies  and 
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fixmiB  of  aggregates,  and  throagli  increased  variety  in  their 
relations  to  the  forces  which  moye  them.  That 

these  motions  as  they  become  more  integrated  and  more 
heterogeneous,  must  become  more  definite,  is  a  proposition 
that  need  not  detain  us.  In  proportion  as  any  part  of  an 
evolving  whole  segregates  and  consoUdates,  and  in  so  doing 
loses  the  relative  mobility  of  its  components,  its  aggregate 
motion  must  obviously  acquire  distinctness. 

Here,  then,  to  complete  our  conception  of  Evolution,  we 
have  to  contemplate  throughout  the  Cosmos,  these  metamoiw 
morphoses  of  retained  motion  that  accompany  the  metamor- 
phoses of  component  matter.  We  may  do  this  with  compa- 
rative  brevity  :  the  reader  having  now  become  so  far  famiUar 
with  the  mode  of  looking  at  the  facts,  that  less  illustration 
will  suffice.  To  save  space,  it  will  be  convenient  to  deal 
with  the  several  aspects  of  the  metamorphoses  at  the 
same  time. 

§  140.  Dispersed  matter  moving,  as  we  see  it  in  a  spiral 
nebula,  towards  the  common  centre  of  gravity,  from  all 
pointe  at  all  distances  with  all  degrees  of  indirectness,  must 
carry  into  the  nebulous  mass  eventually  formed,  innumerable 
momenta  contrasted  in  their  amounto  and  directions.  Aa 
the  integration  progresses,  such  parts  of  these  momenta  as 
conflict  are  mutually  neutralized,  and  dissipated  as  heat.  The 
out-standing  rotatory  motion,  at  first  having  unlike  angular 
velocities  at  the  periphery  and  at  various  distances  from  the 
^  centre,  has  ite  differences  of  angular  velocity  gradually  re- 
duced  ;  advancing  towards  a  final  state,  now  nearly  reached 
by  the  Sun,  in  which  the  angular  velocity  of  the  whole  mass 
is  Uie  same — ^in  which  the  motion  is  integrated.  So^ 

too,  with  each  planet  and  satellite.  Progress  from  the 
motion  of  a  nebulous  ring,  incoherent  and  admitting  of  much 
relative  motion  within  its  mass,  to  the  motion  of  a  dense 
upheroid,  is  prog^ss  to  a  motion  that  is  completely  inte« 
gr^tod.    The  rotation,  and  the  translation  ihxough  spacei 
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Bivui-ally  becunio  one   and   indivisible.  Mcanwliilo, 

Ibero  goca  on  that  further  intPgratioa  by  wbicb  tbo  motiona 
of  all  the  porta  of  the  Solar  System  are  rendered  mntniiUy 
dependent.  Locally  in  each  planet  and  its  eatellitea,  »nd 
generally  in  the  Sun  and  the  planets,  we  have  a  system  of 
simple  and  compound  rhythms,  with  periodic  and  Becnlur 
Toriations,  forming  together  an  integrated  set  of  movements. 
The  matter  which,  in  ita  original  diffused  state,  had 
motiona  that  were  confused,  indotcrminato,  or  without 
sliarply-marked  distinctions,  has,  during  the  eyolntion  of 
the  Solar  System,  acquired  definitely  heterogeneous  motions. 
The  periods  of  revolution  of  all  the  planets  and  satellites 
are  nnlike ;  aa  aro  also  their  times  of  rotation.  Out  of 
these  defiiiit'ly  heterogeneous  motions  of  a  simple  kind, 
arise  others  that  are  complex,  bat  still  definite]— «■  thoac 
produced  by  the  rerolations  of  satellites  oompoimded  with 
the  revolutions  of  their  primaries ;  as  those  of  which  ]n«- 
cession  is  the  result;  and  as  those  which  are  known  as 
perturbations.  Each  additional  complexity  of  stmotnre  has 
caused  additional  complexity  of  movements ;  but  still,  a  de- 
finite complexity,  as  is  shown  by  having  calcniable  resolte. 

^  141.  While  the  Earth's  surface  was  molten,  the  currents 
in  the  voluminous  atmosphere  surroonding  it,  mainly  of 
ascending  heated  gases  and  of  descending  precipitated 
liquids,  most  have  been  local,  numerous,  indefinite,  and  bat 
little  distinguished  from  one  another.  Bat  ab  fast  as  the 
surface  cooled,  and  solar  radiation  began  to  canse  appre- 
ciable differences  of  temperature  between  the  equatorial 
and  polar  regions,  a  decided  atmospheric  circulation  from 
poles  to  equator  and  from  equator  to  poles,  must  have  slowly 
established  itself :  the  vast  moving  masses  of  air  becoming, 
at  lost,  trade-winds  and  other  such  permanent  dofimte 
corraats  These  integrated  motions,  once  oom- 

paratively'  homogeneous,  were  rendered  heterogeneous  u 
great  islands  and  ooDtiuents  arose,  to  oomphcate  them  bf 
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pencKlio  windsi  caused  by  the  varied  heating  of  wide  tracts 
of  land  at  difierent  seasons.  Rhythmical  motions  of  a  coA- 
stant  and  simple  kind^  woro^  by  increasing  maltiformity  of 
the  Earth's  snr&ce,  differentiated  into  an  involved  oom* 
bination  of  constant  and  recnrront  rhythmical  motions^ 
joined  with  smaller  motions  tliat  are  irregular. 

FSorallel  changes  must  have  taken  place  in  the  motions  o( 
water.  On  a  thin  cmst,  admitting  of  but  small  elevations 
and  depressions,  and  therefore  of  but  small  lakes  and  seas, 
none  beyond  small  local  circtdations  were  possible.  But 
along  with  the  formation  of  continents  and  oceans,  came  the 
vast  movements  of  water  from  warm  latitudes  to  cold  and 
from  cold  to  warm — movements  increasing  in  amount,  in 
definiteness,  and  in  variety  of  distribution,  as  the  fea- 
tures of  the  Earth's  sur£ekce  became  larger  and  more  con* 
trasted.  The  like  holds  with  drainage  waters.    The 

tricklings  of  insignificant  streams  over  narrow  pieces  of  land, 
were  once  the  only  motions  of  such  waters;  but  as  fast  as  wide 
areas  came  into  existence,  the  motions  of  many  tributaries 
became  massed  into  the  motions  of  great  rivers;  and  instead 
of  motions  very  much  alike,  there  arose  motions  consider* 
ably  varied. 

Nor  can  we  well  doubt  that  the  movements  in  the 
Earth's  crust  itself,  have  presented  an  analogous  progpress. 
Small,  numerous,  local,  and  very  much  like  one  another, 
while  the  crust  was  thin,  the  elevations  and  subsidences 
must,  as  the  crust  thickened,  have  extended  over  larger 
areas,  must  have  continued  for  longer  eras  in  the  same 
directions,  and  must  have  been  made  more  unlike  in  diffo* 
rent  regions  by  local  differences  of  structure  in  the  crust. 

§  142.  In  organisms  the  advance  towards  a  more  inte* 
grated,  heterogeneous,  and  definite  distribution  of  the  re* 
iained  motion,  which  accompanies  the  advance  towards  a 
more  integrated,  heterogeneous,  and  dcfinito  distribution  of 
die  oomponent  matter,  is  mainly  what  we  understand  as  tba 
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davolopinent  of  funtjtiona.  All  active  functions  aro  eitliei 
Benaible  movements,  sa  those  produced  by  contractile 
organs;  or  eucli  insensibla  movements  as  those  propagated 
through  the  ncires;  or  such  insensible  movements  as  those 
by  which,  in  secreting  organs,  molecular  re-arrongementa 
are  effected,  and  new  combinations  of  matter  prodnced. 
And  what  we  have  here  to  obaervo  is,  that  during  ovolation, 
fonctiona,  like  structures,  become  more  consohdated  in- 
dividually, aa  well  as  more  combined  with  ono  another,  at 
the  Bamo  time  that  they  become  more  multiform  and  more 
distinct. 

The  nutritive  juices  in  animals  of  low  types,  move  hither 
and  thither  through  tho  tissues  quite  irregularly,  as  local 
strains  and  pressures  determine;  in  the  absence  of  a  dis- 
tingnishable  blood  and  a  developed  vasCnlar  eysten^  there 
IB  ao  definite  circulation.  Bnt  along  with  the  Btraottml 
ovolatioQ  which  estahlishea  »  finished  apparottia  for  dis* 
trihnting  blood,  there  goea  on  the  fimctional  evolution 
which  establishes  large  and  rapid  movements  of  blood, 
definite  in  their  courses  and  definitely  diatingaished  aa 
efifereat  and  afferent,  and  that  are  heterogeneoua  not  simply 
in  their  directions  but;  in  their  characters — ^being  here  d^ 
Tided  into  gnahes  and  there  contmuous. 

Instance,  again,  the  way  in  which,  accompanying  the 
structural  differentiations  and  integrations  of  the  aliment* 
ary  canal,  there  arise  different  iationa  and  integraittoii8 
both  of  its  mechanical  movements  and  ita  actioDB  of  a  .non- 
mechanical  kind.  Along  an  alimentary  canal  of  a  primitivs 
type,  there  pass,  almost  uniformly  firom  end  to  end,  waves  <tf 
conatiiction.  But  in  s  well-organized  alimentary  oantd, 
tho  wavea  of  constriction  are  widely  unlike  at  different 
parts,  in  their  kinds,  strengths,  and  rapidities.  In  the  lAoftth 
they  become  movements  of  prehension  and  mastication— 
now  occurring  in  quick  succession  and  now  ceasing  fot 
hours.  In  the  oosophagus  these  contractions,  propul^ve  in 
their  office,  and  travelling  with  considerable  spocd»  tako 


TIIB  LAW  or  SVOLUnON  CONGLUIUaX  889 

pLico  at  intervals  daring   oating,  and  Hion  do  not  tako 
place  till  the  next  meal.    In  the  stomach  another  modi* 
fication    of  this    originally  uniform    action    occurs:    the 
muscular  constrictions  are  powerfuli  and  continue  during 
the  long  periods  that  the  stomach  contains  food.    Through- 
out the  upper  intestines^  again^  a  farther  difference  shows 
itself — ^the  waves  travel  along  without  cessation  but  aro 
relatively  moderate.    Finally,   in  the  rectum  this  rhythm 
departs   in  another   way   from  the   common   type:  qui- 
escence lasting  for  many   hours,  is  followed  by  a  series 
of  strong  contractions.     Meanwhile,  the  essential  actions 
which   these    movements  aid,    have  been  growing   more 
definitely  heterogeneous.       Secretion  and  absorption  are 
no  longer  carried  on  in  much  the  same  way  from  end  to 
end  of  the  tube;  but  the  general  function  divides  into 
various  subordinate  functions.    The  solvents  and  ferments 
furnished  by  the  coats  of  the  canal  and  the  appended  glands, 
become  widely  unlike  at  upper,  middle,  and  lower  parts  of 
tlie  canal ;  implying  different  kinds  of  molecular  changes. 
Here   the  process  is  mainly  secretory,  there  it  is  mainly 
absorbent,  while  in  other  places,  as  in   the  cesophagus, 
neither  secretion  nor  absorption  takes  place  to  any  ap- 
preciable extent.  While  these  and  other  internal 
motions,  sensible  and  insensible,  are  being  rendered  more 
various,  and  severally  more  consolidated  and  distinct,  there 
is  advancing  the  integration  by  which  they  are  united  into 
local  groups  of  motions  and  a  combined  system  of  motions. 
While  the  function  of  alimentation  sub-divides,  its  sub- 
divisions become  co-ordinated,  so  that  muscular  and  secretory 
actions  go  on  in  concert,  and  so  that  excitement  of  one  part 
of  the  canal  sets  up  excitement  of  the  rest.    Moreover,  the 
whole  alimentary  function,  while  it  supplies  matter  for  the 
circulatory  and  respiratory  functions,  becomes  so  integrated 
with  them  that  it  cannot  for  a  moment  go  on  without  them. 
And,  as  evolution  advances,  all  three  of  these  fundamcnlal 
functions  fall  into  greater  suliurdiuaiiou  to  the  Uvrvuiit 
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rimctioos — depend  more  and  more  on  the  due  amount  of 
nervoua  disclin.rg'D. 

'\Vheii  we  trace  np  the  functions  of  external  organs  the 
fiamo  truth  diaiAloaes  itself.  Microscopic  creatures  are  moved 
tlironph  the  water  by  oscillations  of  the  cilia  covering  their 
Burfacc-s  ;  and  various  larger  forms,  as  the  TurheUaria,  pro 
gress  by  cdliary  action  orer  solid  surfaces.  These  niotiona 
of  cilia  are,  in  the  first  place,  severally  very  minnto ;  in  the 
second  place  they  are  homogeneous ;  and  in  the  third  plate 
there  is  but  little  definitcneas  in  thorn  individually,  or  in 
their  joint  product,  which  is  mostly  a  mere  mndom  change 
of  plaeo  not  directed  to  any  selected  point.  Contrasting 
this  ciliary  action  with  the  action  of  developed  loconii.itive 
organa  of  whatever  kind,  wo  aeo  that  instead  of  innnmerablo 
small  or  un integrated  movclnents  tluTe  aro  a  few  compara- 
tively bn^  or  integrated  moremente ;  that  actions  all  alike 
are  replaced  by  actions  partially  anlike  j  and  that  instead  of 
being  very  feebly  or  almost  accidentally  co-ordinated,  their 
co-ordination  is  snch  as  to  render  the  motions  of  the  body 
OS  a  whole,  precise.  A  parallel  contrast,  loss  ex- 

treme but  sufficiently  decided,  is  seen  when  we  pass  from 
the  lower  types  of  creatures  with  limbs  to  the  higher  types 
of  creatures  with  limbs.  The  legs  of  a  Centipede  have 
motions  that  are  numerous,  small,  and  homogeneous ;  and 
are  so  little  integrated  that  when  the  creature  is  divided 
and  sub-divided,  the  legs  belonging  to  each  part  propel 
that  part  independently.  But  in  one  of  the  higher  .^nnii' 
loea,  as  a  Crab,  the  relatively  few  limbs  have  motions 
that  are  comparatively  large  in  their  amounts,  that  are 
considerably  nnlike  one  another,  and  that  are  int«>giat7d 
into  compound  motions  of  tolerable  deSniteness. 

§  143.  The  last  illnstrations  ore  introdnctory  to  iHustra* 
tionsof  the  kind  we  class  as  psychical.  They  are  the  physio- 
logical aspects  of  the  simpler  among  those  functions  which, 
under  a  more  special  and  complex  aspect,  we  distingoish  M 
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psychological.  The  phenomona  Bubjectiyelj  known  aa 
changes  in  consciousness^  are  objectively  known  as  nervona 
excitations  and  discharges,  which  science  now  interprets  into 
modes  of  motion.  Hence,  in  following  up  organic  ovolution, 
the  advance  of  retained  motion  in  integration,  in  hetero- 
geneity, and  in  deiiniteness,  may  be  expected  to  show  itseli 
alike  in  the  visible  nervo*mnscnlar  actions  and  in  the  cor- 
relative mental  changes.  We  xnay  conveniently  look  at  the 
{act»  as  exhibited  during  individual  evolution,  before  looking 
at  them  as  exhibited  in  general  evolution. 

The  progress  of  a  child  in  speech,  very  completely  ex« 
liibits  the  transformation.  Infantine  noises  are  comparatively 
homogeneous;  aliko  as  being  severally  long-drawn  and 
nearly  uniform  from  end  to  end,  and  as  being  constantly 
repeated  with  but  little  variation  of  quality  between  narrow 
limits.  Thoy  are  quite  un-coordinated — there  is  no  integra* 
tion  of  them  into  compound  sounds.  They  are  inarticulate, 
or  without  those  definite  beginnings  and  endings  character* 
izing  the  sounds  we  call  words.  Progress  shows  itself  first 
in  the  multiplication  of  the  inarticulate  sounds :  the  extreme 
vowels  are  added  to  the  medium  vowels,  and  the  compound 
to  tho  simple.  Presently  the  movements  which  form  the 
simpler  consonants  are  achieved,  and  some  of  the  sounds 
become  sharply  cut ;  but  this  dofiniteness  is  partial,  for  only 
initial  consonants  being  used,  the  sounds  end  vaguely. 
While  an  approach  to  distinctness  thus  results,  thero  also 
results,  by  combination  of  different  consonants  with  tho 
same  vowels,  an  increase  of  heterogeneity ;  and  along  with 
the  complete  distinctness  which  terminal  consonants  give^ 
arises  a  further  great  addition  to  the  number  of  unlike 
sounds  produced.  Tho  more  difficult  consonants  and  tht 
compound  consonants,  imperfectly  articulated  at  first,  aie 
by  and  by  articulated  with  precision ;  and  there  comes  yet 
another  multitude  of  difierent  and  definite  words — ^words 
that  imply  many  kinds  of  vocal  movements,  severally  per- 
formed with  exactness,  as  well  as  perfectly  integrated  inUi 
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complex  gronps.  Ho  Kubsequcnt  advance  to  diseyllabk-s 
and  poly  syllables,  and  to  involved  cotnbinationa  of  words, 
ehowa  tbu  still  biglier  degree  of  integration  and  lieterogcncitj 
eventually  rcachi^d  by  bbeBe  orgtinic  motioua.  Tha 

acta  of  couscioiieuess  oorrelated  with  these  nervo-niua* 
cnlar  ucts,  of  course  go  through  parallel  phases;  and  the 
advance  ft-om  childhood  to  ntatuiity  yields  daily  proof  that 
the  changes  which,  on  their  physical  side  are  nervouB  pro- 
cesses, and  on  their  mental  side  are  processes  of  thought, 
become  more  various,  more  defined,  more  coherent.  At 
first  the  intellectual  functions  are  very  much  alike  in  kind — 
recognitions  and  classifications  of  simple  impresGioos  alone 
go  on;  but  in  course  of  time  these  functions  become  multi- 
form. Ik'asoniiig  grows  distinguishnblo,  and  eventoally  wo 
have  conscious  induction  and  deduction;  dehberate  recollec- 
tion and  deliberate  imagination  ara  added  to  ailfiplQ  tin- 
guided  aesociation  of  ideas  j  mora  special  modes  of  mental 
action^  as  those  which  result  in  mathematics,  mosio,  poetry, 
arise;  and  within  each  of  these  dirisiona  the  mental  pro- 
cesses are  ever  being  farther  diSferentiated.  In  definitenesa 
it  is  the  same.  The  iniaut  makes  its  obaervationa  bo  inac- 
curately that  it  fails  to  distinguish  individuals.  The  child 
errs  continoally  in  its  spelling,  its  grammar,  its  arithmetic 
The  yontb  forma  incorrect  Judgments  on  the  afiairs  of  life. 
Only  with  maturity  comes  that  precise  co-ordination  in  the 
norvons  processes  that  is  implied  by  a  good  adjastmenfe  of 
thoughts  to  things.  Lastly,  with  the  integration  by  which 
simple  mental  acts  are  combined  into  complex  mental  acts, 
it  is  so  likewise.  In  the  nursery  you  cannot  obtain  con* 
tinuous  attention-7-there  is  inability  to  form  a  coherent 
aeries  of  impressions }  and  there  is  a  parallel  inability  to 
uuito  many  co-oxistent  impressions,  even  of  the  same  rader  t 
witness  the  way  in  which  a  child's  remarks  on  a  piotnre^ 
show  that  it  attends  only  to  the  individnal  objects  repr^ 
sentedj  and  never  to  the  picture  as  a  whole.  But  witJi 
advancing  yeata  ib  bocomos  possible  to  understand  an  iw 


TBX  UkW  Of  BVOLimON  OOMCLUDID.         SfK) 

ToIvGtl  sentence,  to  follow  long  trains  of  reasoning,  to  bold 
iu  ono  mental  grasp  nameiK}ns  concorrent  circumstances. 
The  like  progressive  integration  takes  place  among  the 
mental  changos  we  distinguish  as  feelings ;  which  in  a  child 
act  singly,  producing  impulsivenessi  but  in  an  adnlt  act 
more  in  concert,  producing  a  comparatively  balanced  conduct. 
After  these  illustrations  supplied  by  individual  evolutioui 
vre  may  deal  briefly  with  those  supplied  by  general  6volu« 
tion,  which  are  analogous  to  them.  A  creature  of  very  low 
intelligence!  when  aware  of  some  large  object  in  motion 
near  it,  n:iakes  a  spasmodic  movement,  causing,  it  may 
bo,  a  leap  or  a  daart.  The  perceptions  implied  are  re- 
latively simple,  liomogeneous,  and  indefinite :  the  moving 
objects  are  not  distinguished  in  their  kinds  as  injurious  or 
otherwise,  as  advancing  or  receding.  The  actions  of  escape 
are  similarly  all  of  one  kind,  have  no  adjustments  of  direc- 
tion, and  may  bnng  the  creature  nearer  the  source  of  peril 
instead  of  further  off.  A  stage  higher,  when  the  dart  or  the 
leap  is  away  from  danger,  we  see  the  nervous  changes  so 
&r  specialized  that  there  results  distinction  of  direction ; 
indicating  a  greater  variety  among  them,  a  greater  co-ordi« 
nation  or  integration  of  them  in  each  process,  and  a  greater 
definitencss.  In  still  higher  animals  that  discriminate  be- 
tween enemies  and  not-enemies,  as  a  bird  that  flies  firom  a 
man  but  not  from  a  cow,  the  acts  of  perception  have 
severally  become  united  into  more  complex  wholes,  since 
cognition  of  certain  differential  attributes  is  implied ;  they 
have  become  more  multiform,  since  each  additional  com« 
ponent  impression  adds  to  the  number  of  possible  com- 
pounds; and  they  have,  by  consequence,  become  more  spe- 
cific in  their  correspondences  with  objects — more  definite. 
And  then  in  animals  so  intelligent  that  they  identify  by 
eight  not  species  only  but  individuals  of  a  species,  the 
mental  changes  are  yet  further  distinguished  in  the  same 
tlireo  ways.  In  the  course  of  human  evolution  the 

law  is  equally  manifested.    The  thoughts  of  the  savage 


391  THE   LAW   07   EVOLDTIOH  COTrCHrOCP. 

uotbing  lito  so  heterogencotts  in  tlicir  kinds  as  ttoso  of  llie 
civilized  man,  whose  complex  environment  presents  a  multi* 
plicity  of  new  plieiiomena.  His  mental  acta,  too,  arc  ranch 
lesa  involved — Le  lias  no  words  for  abstract  ideas,  and  is 
fonnd  to  be  incapable  of  integrating  tlic  elements  of  snch 
ideas.  And  in  all  fcnt  simple  matters  ttcro  ia  none  of  thnt 
precision  in  his  thinking  which,  among  civilized  men,  leads 
to  the  exact  conclusions  of  science.  Nor  do  tho  emotions' 
fail  to  exhibit  a  parallol  contrast. 

§  H4.  How  in  societies  the  movements  or  functions  pro- 
dueed  by  the  confiuonce  of  individual  actions,  increase  in 
their  amounts,  their  multiformities,  their  precision,  and 
bheir  combination,  scarcely  needs  insisting  npon  after  what 
has  been  pointed  oat  in  foref*oing  chapters.  For  the  sako 
of  symmetry  of  statement,  however,  a  typieul  example  or 
two  may  be  set  down. 

Take  the  actions  devoted  to  defence  or  aggression.  At 
first  the  military  function^  andifierentiated  from  the  rest  (all 
men  in  primitive  societies  being  warriors)  is  relatively 
homogeneous,  is  ill-combined,  and  is  indefinite;  savKges 
making  a  joint  attack  severally  fight  independently,  in 
similar  ways,  anJd  withont  order.  But  as  societies  evolve 
and  the  military  fimction  becomes  separate,  we  see  that 
while  its  scale  increases,  it  progresses  in  multiformity, 
in  definiteness,  and  in  combination.  The  movements 
of  the  thoosands  of  soldiers  that  replace  tho  tens  of 
warriora,  are  divided  and  re-divided  in  their  kinds — ^here 
are  bodies  that  manceuvre  and  fire  artillery;  there  are 
l)a(taUon9  that  fight  on  foot ;  and  elsewhere  are  troops  that 
charge  oo  horseback.  Within  each  of  these  differentiated 
fanctiona  there  come  others :  there  are  distinct  dntiei  dis- 
<^iarged  by  privates,  sergeants,  captains,  colonels,  generals, 
08  also  by  those  who  constitnte  the  commissariat  and  those 
who  attend  to  the  wonndod.  The  actions  that  have  thaa 
bwome  comparatively  betovgeneons  in  general  and  in  de* 
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tail,  Tiave  simnltaneonsly  increased  in  pi^dcision.  Aocnraqr 
of  evolutions  is  given  hj  perpetual  drill;  so  that  in  battle, 
men  and  the  regiments  formed  of  them,  aro  made  to  take 
definite  positions  and  perform  definite  acts  at  definite  times. 
Once  more,  there  has  gone  on  that  integration  by  which  the 
multiform  actions  of  an  army  are  directed  to  a  single  end. 
By  a  co-ordinating  apparatus  having  the  commander-in- 
chief  for  its  centre,  the  charges,  and  halts,  and  retreats  are 
duly  concerted ;  and  a  hundred  thousand  individual  actions 
are  united  under  one  will. 

The  progress  hero  so  clearly  marked,  is  a  progress  trace- 
able throughout  social  functions  at  largo.  Comparing  the 
rule  of  a  savage  chief  with  that  of  a  civilized  government; 
aided  by  its  subordinate  local  governments  and  their  ofiicers, 
down  to  the  police  in  the  streets,  we  see  how,  as  men  have 
advanced  from  tribes  of  tens  to  nations  of  millions,  the  re- 
gulative process  has  grown  krge  in  amount;  how,  guided 
by  written  laws,  it  has  passed  from  vagueness  and  irregu- 
larity to  comparative  precision ;  and  how  it  has  sub-divided 
into  processes  increasingly  multiform.  Or  observing  how 
the  barter  that  goes  on  among  barbarians,  differs  firom  our 
own  commercial  processes,  by  which  a  million's  worth  of  com- 
modities is  distributed  daily ;  by  which  the  relative  values 
of  articles  immensely  varied  in  kinds  and  qualities  are 
xncasurcd,  and  the  supplies  adjusted  to  the  demands;  and 
by  which  industrial  activities  of  all  orders  are  so  combined 
that  each  depends  on  the  rest  and  aids  the  rest ;  we  see  that 
the  kind  of  action  which  constitutes  trade,  has  become  pro- 
gressively more  vast,  more  varied,  more  definite^  and  more 
,  integrated. 

§  145.  A  finished  conception  of  Evolution  we  thus  find 
to  be  one  which  includes  the  re-distribution  of  the  retained 
motion^  as  well  as  tliat  of  the  component  matter.  This 
added  element  of  the  conception  is  scarcely,  if  at  all,  less 
imporlaut  than  the  other.      The  movements  of  the  Solaf 
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System  Lav&  for  na  a  BigniCcanoe  equal  to  lliat  which  tli© 
sizes,  forms,  anil  rclativo  diatanccs  of  its  membera  possess. 
And  of  the  phenomena  presented  hy  an  organism,  it 
mnst  bo  admitted  that  the  combined  seosiblo  and  in- 
sensible actions  we  call  its  life,  do  not  yield  in  interest  to 
its  atrnctaral  traits.  Leaving  out,  however,  all  imphed 
reference  to  the  way  in  which  these  two  ordera  of  fiicta  con- 
oem  OS,  it  ia  clear  that  with  each  ro-diatribntion  of  matter 
there  necessarily  goes  a  re-distribution  of  motion ;  and  that 
the  unified  knowledge  constituting  Philoaophy,  must  com- 
prehend both  aspects  of  the  transformation. 

While,  then,  wo  have  to  contemplate  tha  matter  of  an 
evolving  aggregate  as  undergoing,  not  progressive  integra- 
tion simply,  Lut  as  simultauoously  undergoing  Tariooa 
seoondary  re-distribationa ;  we  bare  also  to  oonteiaplat«  1^ 
motion  of  an  evolving  aggregate,  not  only  m  bein^  gradually 
dissipated,  but  as  passing  through  many  secondary  re-distri' 
bntiona  on  the  way  towards  dissipation.  As  ihe  Btntotaral 
oomplexities  that  arise  during  compound  evolution,  are  iox 
vidental  to  the  progress  from  the  extreme  of  diffusion  to  the 
extreme  of  cooceatration ;  so  the  functional  complexitiea 
accompanying  them,  are  incidental  to  the  progress  from  tha 
greatest  qn&ntity  of  contained  motion  to  the  least  qnantitf 
of  contained  motion.  And  we  have  to  state  these  oon* 
comitants  of  both  transformations,  as  well  as  their  begin, 
aings  and  ends. 

Our  formula,  therefore,  needs  an  additional  clause-  To 
combine  this  satisfactorily  with  the  clauses  as  they  stand  in 
the  last  chapter,  ia  scarcely  practicable;  and  for  oonvenienoa 
of  expression  it  will  be  best  to  change  their  order.  Doing 
this,  and  making  the  requisite  addition,  the  formula  finally 
■taods  thus : — Eeolution  u  an  integration  of  matter  and  eon- 
tomitant  dissipation  of  motion;  durijiy  which  tlie  vuttter 
passes  from  an  indejlnile,  it^eoherent  homogeneity  to  a  <j»* 
^ile,  eolterent  Iieterogeneity  ;  and  during  which  ths  retamei 
9ioUon  uiuhrgoot  a  paralUi  trans fmr motion. 


CHAPTER  XVllI. 

THB  INTERPRETATION  OP  EVOLUTION. 

§  l-i6.  Is  this  law  ultimate  or  derivative  T  Must  we  rest 
Batiisfied  with  the  conclusion  that  throughout  all  classes  of 
oonorete  phenomena  such  is  the  course  of  transformation  f 
Or  18  it  possible  for  us  to  ascertain  why  such  is  the  course 
of  transformation?  May  we  seek  for  some  all-pervading 
principle  which  underlies  this  all*pervading  process  f  Can 
the  inductions  set  forth  in  the  preceding  four  chapters  be 
reduced  to  deductions? 

Manifestly  this  community  of  result  implies  community  of 
cause.  It  may  be  that  of  such  cause  no  account  can  be 
given,  further  than  that  the  Unknowable  is  manifested  to  us 
after  this  mode.  Or,  it  may  be  that  this  mode  of  mani* 
festation  is  reducible  to  a  simpler  mode,  from  which  these 
many  complex  effects  follow.  Analogy  suggests  the  latter 
inference.  Just  as  it  was  possible  to  interpret  the  empirical 
generalizations  called  Kepler's  laws,  as  necessary  conse- 
quences of  the  law  of  gravitation;  so  it  may  be  possible  to 
interpret  the  foregoing  empirical  generalizations  as  neces* 
sary  consequences  of  some  deeper  law. 

Unless  we  succeed  in  finding  a  rationale  of  this  universal 
metamorphosis,  we  obviously  fall  short  of  that  completely 
unified  knowledge  constituting  Philosophy.  As  they  at 
{Hresent  stand,  the  several  conclusions  we  have  lately  reached 
appear  to  bo  independent— there  is  no  demonstrated  coii» 
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nexion  between  increasing  dofinitoneaa  and  incrcasiiig  hete- 
rogeneity, or  between  both  and  increasing  integration.  Sl'll 
l:.'33  evidence  is  thcro  tliat  tlicso  laws  of  the  re-distribution 
fif  matter  and  motion,  are  necessarily  correlated  with  tboso 
liW3  of  tho  direction  of  motion  and  the  rhythm  of  motion, 
l>rcvioiiBly  set  forth.  Bat  until  we  see  these  now  separate 
li-utlia  to  bo  implications  of  one  truth,  our  knowledge  re- 
mains imperfectly  coherent. 

§  117.  Tlio  task  before  na,  then,  is  that  of  exhibiting  the 
phenomena  of  Evolution  in  synthetic  ordoi.  Setting  out 
from  an  established  ultimate  principle,  it  has  to  be  shown 
that  the  course  of  transformation  among  all  kinds  of 
03[istence3,  cannot  bat  bo  that  which  wo  have  seen  it  to  be. 
It  has  to  be  shown  that  the  re-distribntion  oC  matter  and- 
motion,  mnst  ererywhere  taks  place  in  thoBe  yrayt,  and  pro- 
duce those  traits,  which  celestial  bodies,  organisms,  societies, 
alike  display.  And  it  has  to  be  shown  that  this  nniversality 
of  process,  results  from  the  same  nocessity  which  determinefl 
each  simplest  movement  around  us,  down  to  the  acoelerstod 
fall  of  a  stone  or  the  recnrrent  boat  of  a  harp-etring. 

In  other  words,  the  phenomena  of  Erolntion  hare  to  be 
deduced  from  the  Persistence  of  Force,  As  before  said^ 
"  to  this  an  ultimate  analysis  brings  us  down ;  and  on  this 
»  rational  synthesis  must  build  up."  This  being  the 
oitimate  truth  which  transcends  experience  by  tmderlying 
it,  so  furnishing  a  common  basis  on  which  the  widest  gene, 
ndizations  stuid,  these  widest  generalizations  are  to  be 
unified  by  referring  them  to  this  common  basis.  Already 
the  truths  manifested  throughout  concrete  phenomena  of  all 
orders,  that  there  is  equivalence  among  transformed  forces, 
that  motion  follows  the  line  of  least  resistance,  and  that  it  ia 
nniversally  rhythmic,  we  have  found  to  be  sereraUy  dednoibls 
from  the  persistence  of  force ;  and  this  afSliation  of  them  <m 
the  persistence  of  force  has  reduced  them  to  a  coherent 
whole.    Here  we  hare  similarly  to  affiliate  the  universal 
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Iroits  of  Evolation^  by  Bhowing  that,  given  tho  persistence 
of  force,  the  re-distribution  of  matter  and  motion  neces* 
sarily  proceeds  in  such  way  as  to  produce  them;  and  by 
doing  this  we  shall  unite  them  as  co-relative  aspects  of  one 
law,  at  the  same  time  that  we  unite  this  law  with  the  fore- 
going simpler  laws. 

§  148.  Before  proceeding  it  will  be  well  to  set  down  some 
principles  that  must  be  borne  in  mind.  In  interpreting 
Evolution  we  shall  have  to  consider,  under  their  special  forms, 
the  various  resolutions  of  force  that  accompany  the  re-distri- 
bution of  matter  and  motion.  Let  us  glance  at  such  resolu- 
tions under  their  most  general  forms. 

Any  incident  force  is  primarily  divisible  into  its  effective 
and  nonr^ffeetive  portions.  In  mechanical  impact,  the  entire 
momentum  of  a  striking  body  is  never  communicated  to  the 
body  struck :  even  under  those  most  favourable  conditions 
in  which  the  striking  body  loses  all  its  sensible  motion, 
there  still  remains  with  it  some  of  the  original  momentum, 
under  the  shape  of  that  insensible  motion  produced  among 
its  particles  by  the  collision.  Of  the  light  or  heat  &lling  on 
any  mass,  a  port,  more  or  less  considerable, is  reflected;  and 
only  the  remaining  part  works  molecular  changes  in  tho 
mass.  Next  it  is  to  be  noted  that  tho  efibctivo 

force  is  itself  divisible  into  the  temporarily  effective  and  the 
permanently  effective.  The  units  of  an  aggregate  acted  on, 
may  undergo  those  rhythmical  changes  of  relative  position 
which  constitute  increased  vibration,  as  well  as  other 
changes  of  relative  position  which  are  not  from  instant  to 
instant  neutralized  by  opposite  ones.  Of  these,  the  first, 
disappearing  in  the  shape  of  radiating  undulations,  leave  tho 
molecular  arrangement  as  it  originally  was ;  while  the  se- 
cond conduce  to  that  re-arrangement  characterizing  com- 
pound Evolution.  Yet  a  further  distinction  has 
to  be  made.  The  permanently  effective  force  works  out 
changes  of  relative  position  of  two  kinds — ^the  insensible 
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anJ  the  geruilhle.  The  insensible  transpositions  among  lIiB 
units  are  those  constituting  molecnlar  changes,  including 
what  we  call  chemical  compoBition  and  decomposition  ;  and 
it  is  these  which  we  rcoognizo  as  the  qaalitative  differences 
that  arise  in  an  aggregate.  The  sensible  transpositions  aro 
such  as  result  when  certain  of  the  units,  instead  of  being 
put  into  differeut  relations  with  their  immediate  neighbours, 
are  carried  away  from  them  and  deposited  elsewhere. 

Concerning  these  diyisions  and  sub-divisions  of  any  force 
aiFecting  an  aggregate,  the  fact  which  it  cbiefiy  concerns  as 
to  observe  is,  that  they  are  complementary  to  each  other. 
Of  tho  whole  incident  force,  the  effective  must  bo  that  which 
remains  after  deducting  the  non-eficctive.  Tho  two  parts  of 
the  effective  force  must  vary  inversely  as  each  other  :  whero 
mnch  of  it  is  temporarily  e£fectiTe,  little  of  it  can  be  pernio 
uently  effective ;  and  tnee  vend.  Lastly,  the  permanently 
effective  force,  being  expended  in  working  both  the  iosea- 
sible  re-arrangements  which  constitute  molecnlar  modifica- 
tion, and  the  sensible  re-arrangements  which  result  in 
stntcturc,  mnst  generate  of  either  kind  an  amount  that  is 
great  or  small  in  proportion  as  it  has  generated  »  small  or 
great  amoont  of  tjie  other. 


CHAPTER  XEL 

THE  INSTABILITY  OT  THE  HOMOQSNSOUa* 

§  149.  The  difficnlfy  of  dealing  with  transformations  so 
numy-sided  as  those  which  all  existences  have  undergone,  or 
are  undergoing,  is  snch  as  to  make  a  definite  or  complete 
deductivo  interpretation  seem  almost  hopeless.  So  to  grasp 
the  total  process  of  re-distribution  of  matter  and  motion,  as 
to  see  simultaneously  its  several  necessary  results  in  their 
actual  inter-dependence,  is  scarcely  possible.  There  is,  how- 
ever, a  mode  of  rendering  the  process  as  a  whole  tolerably 
comprehensible.  Though  the  genesis  of  the  re-arrangement 
nndergone  by  every  evolving  aggregate,  is  in  itself  one,  it 
presents  to  our  intelligence  several  fstctOTB;  and  after  in* 
terpreting  the  effects  of  each  separately,  we  may,  by  synthesis 
of  the  interpretations,  form  an  adequate  conception. 

On  setting  out,  the  proposition  which  comes  first  in  logical 
order,  is,  that  some  re-arrangement  must  result ;  and  this 
proposition  may  be  best  dealt  with  under  the  more  specific 
shape,  that  the  condition  of  homogeneity  is  a  condition  of 
unstable  equilibrium. 

First,  as  to  the  moaning  of  the  terms ;  respecting  which 
some  readers  may  need  explanation.  The  phrase  unstctble 
9quiUbrvwm  is  one  used  in  mechanics  to  express  a  balance  of 
forces  ot  such  kind,  that  the  interference  of  any  further  force, 
however  minute,  will  destroy  the  arrangement  previously 

*  The  idf^a  dereloped  in  this  chapter  originally  fonned  part  of  an  article  os 
'  Trftuoendental  Physiology/*  pnblished  in  1857.    Seo  Buajfa,  pp.  27P— 290 
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■ubsiatiiig  ;  and  brin^  about  a  totally  different  arraitgCDient 
Tbus,  a  Btick  jmtBcd  on  its  lower  end  is  in  tmetable  ecjuili- 
briura  :  however  exactly  it  may  be  placed  in  a  perpendicular 
position,  as  soon  as  it  is  left  to  itself  it  begins,  at  first  imper- 
ceptibly, to  lean  on  one  side,  and  with  increaeing  rapidity 
fulls  into  another  attitude.  Conversely,  a  stick  suspended 
from  its  upper  end  is  in  stable  equilibrium ;  however  much 
disturbed,  it  will  return  to  the  same  position.  The  proposi- 
tion is,  then,  that  the  stul*  of  homogeneity,  like  the  atJitfe  of 
the  stick  poised  on  its  lower  end,  is  ono  that  cannot  be  main 
taincd.     Let  us  take  a  few  illustrations. 

Of  mechanical  ones  the  most  familiar  is  that  of  the  scales 
If  they  be  accurately  made,  and  not  clogged  by  dirt  or  rust, 
it  is  iiui>ossiblo  to  keep  a  pair  of  scales  perfectly  balanced : 
eventually  one  scab  will  descend  and  the  other  iisceud— they 
will  asBiune  a  heterogeneous  relation.  Again,  if  we  sptinkle 
over  the  surface  of  a  fluid  a  number  of  equal-sized  particlee, 
having  an  attraction  for  each  other,  they  will,  no  matter  how 
uniformly  distributed,  by  and  by  concentrate  irregtilarly  into 
one  or  more  groups.  Were  it  possible  to  bring  a  moss  of 
water  into  a  state  of  perfect  homogeneity — a  state  of  complete 
quiescence,  and  exactly  equal  density  throu ghouls— yet  the 
radiation  of  heat  from  neighbounug  bodies,  by  affecting 
differently  its  different  parts,  would  inevitably  prodooe  in- 
equalities of  density  and  consequent  currents ;  and  would  so 
render  it  to  that  extent  heterogeneous.  Take  a  piece  of  red- 
hot  matter,  and  however  evenly  heated  it  may  at  first  be,  it 
will  quickly  cease  to  be  so :  the  exterior,  cooling  faster  thaa 
the  interior,  will  become  different  io  temperature  from  it. 
And  the  lapse  into  heterogeneity  of  temperature,  so  obvious 
in  this  extreme  case,  takes  place  more  or  less  in  all 
oases.  The  action  of  chemical  forces  aappliea  other 

illustrations.  Expose  a  timgmeat  of  metal  to  air  or  water, 
and  in  cxrarse  of  time  it  will  be  coated  with  a  film  of  oxide, 
carbonate,  or  other  compound :  that  is — its  outer  parts  wiU 
beoome  nnlike  its  inner  parts.     Usoally  the  beterogeoei^ 
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produced  by  the  action  of  chemical  forces  on  the  Burfiioei  of 
maaaesy  is  not  striking;  because  the  changed  portiona  are 
soon  washed  away,  or  otherwise  removed.  But  if  this  is  pre- 
▼entedf  comparatively  complex  structures  result.  Quarries 
of  trap-rock  contain  some  striking  examples.  Not  un- 
frequently  a  piece  of  trap  may  be  found  reduoed,  by  the 
action  of  the  weather,  to  a  number  of  loosely-adherent  coats» 
like  those  of  an  onion.  Where  the  block  has  been  quite  un* 
disturbed,  we  may  trace  the  whole  series  of  these,  from  the 
angular,  irregular  outer  one,  through  successively  included 
ones  in  which  the  shape  becomes  gradually  rounded,  ending 
finally  in  a  spherical  nucleus.  On  comparing  the  original 
mass  of  stone  with  this  group  of  concentric  coats,  each  of 
which  differs  from  the  rest  in  form,  and  probably  in  the  state 
of  decomposition  at  which  it  has  arrived,  we  get  a  marked 
illustration  of  the  multiformity  to  which,  in  lapse  of  time, 
a  uniform  body  may  be  brought  by  external  chemical 
action.  The  instability  of  the  homogeneous  is  equally 

seen  in  the  changes  set  up  throughout  the  interior  of  a  mass, 
when  it  consists  of  units  that  are  not  rigidly  bound  together. 
The  atoms  of  a  precipitate  never  remain  separate,  and  equably 
distributed  through  the  fluid  in  which  they  make  their  ap- 
pearance. They  aggregate  either  into  crystalline  grains, 
each  containing  an  immense  number  of  atoms,  or  they  aggre- 
gate into  flocculi,  each  containing  a  yet  larger  number ;  and 
where  the  mass  of  fluid  is  great,  and  the  process  prolonged, 
these  flocculi  do  not  continue  equi-distant,  but  break  up  into 
groups.  That  is  to  say,  there  is  a  destruction  of  the  balance 
at  first  subsisting  among  the  diffused  particles,  and  also  of 
the  balance  at  first  subsisting  among  the  groups  into  which 
these    particles   unite.  Certain  solutions  of  non 

crystalline  substances  in  highly  volatile  liquids,  exhibit  in 
the  course  of  half  an  hour  a  whole  series  of  changes  that  are 
set  up  in  the  alleged  way.  If  for  example  a  little  shell-lac- 
varnish  (made  by  dissolving  shell-lac  in  coal-naptha  until  it 
ia  of  the  consistenpe  of  cream)  be  poured  on  a  piece  of  paper 


the  iorface  of  the  Tornisb  will  ehortly  become  mailed  bj 
j^>lvgoiial  divisions,  which,  first  appearing  round  the  eigo  of 
the  mass,  spread  towards  ils  centre.  Under  a  lense  theee 
irregular  polyg-ons  of  five  or  more  sides,  are  aeen  to  be  aever- 
ally  bounded  by  dark  lines,  on  each  side  of  which  there  are 
light- coloured  borders.  Bj'  the  addition  of  matter  to  their 
inner  edges,  the  borders  slowly  broaden,  and  thua  encroach 
on  the  areas  of  the  polygons;  until  at  length  there  re- 
niaina  nothing  but  a  dark  spot  in  the  centre  of  each.  At 
the  same  time  the  boundaries  of  the  polygons  become  curved  ; 
and  they  end  by  appearing  like  spherical  eacs  pressed  toge- 
ther; strangely  simulating  (but  only  simulating)  a  group  of 
nuoleatid  cells.  Here  a  rapid  loss  of  homogeneity  ia  ex- 
hibited ill  three  \v:iyM  r^First,  in  the  formation  of  the  film, 
which  is  the  seat  of  those  changes ;  second,  in  tiie  formatitKi 
of  the  polygonal  sections  into  which  this  film  divides ;  and 
third,  in  the  contrast  that  arises  between  the  polygonal  sec- 
tiona  round  the  edge,  where  they  are  small  and  early  formed, 
and  those  in  the  centre  which  are  larger  and  formed  lat«r. 

The  instability  thns  vsriously  illustrated  is  obrioualy  oon- 
sequent  on  the  fact,  that  the  eereral  parts  of  any  homogo- 
neous  aggregation  are  necessarily  exposed  to  different  forces 
— forces  that  differ  either  in  kind  or  amount ;  and  being  el- 
posed  to  different  forces  they  are  of  necessity  differently 
modified.  The  relatione  of  outside  and  inside,  and  of  com- 
parative nearness  to  neighbouring  sources  of  influence,  imply 
the  reception  of  infiuences  that  ore  unlike  in  quantity  or 
quality,  or  both ;  and  it  follows  that  unlike  changes  will  bo 
produced  in  the  parta  thus  dissimilarly  acted  upon. 

For  like  reasons  it  is  manifest  that  the  process  must  re- 
peat itself  in  each  of  the  subordinate  groups  of  units  that  an 
differentiated  by  the  modifying  forces.  Each  of  Aese  sub- 
ordinate groups,  like  the  original  group,  must  gradually,  in 
obedience  to  the  influences  acting  upon  it,  lose  its  balance  ol 
partB-~-must  pass  tram  a  uniform  into  a  multiform  state. 
And  so  on  oontiLuously.  Whence  indeed  it  is  oImi 
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that  not  only  must  the  homogeneous  lupse  into  the  non* 
homogeneous,  but  that  the  more  homogeneous  must  tend 
erer  to  become  less  homogeneous.  If  an j  given  whole,  in- 
stead of  being  absolutely  unifonn  throughout,  consist  of  parts 
distinguishable  from  each  other — ^if  each  of  these  parts,  while 
•omewhat  unlike  other  parts,  is  uniform  within  itself;  then, 
each  of  them  being  in  unstable  equilibrium,  it  follows  that 
while  the  changes  set  up  within  it  must  render  it  multiform, 
they  muse  at  the  same  time  render  the  whole  more  multi« 
form  than  before.  The  general  principle,  now  to  be  follow- 
ed out  in  its  api^cations,  is  thus  somewhat  more  compre- 
hensive than  the  title  of  the  chapter  implies.  No  demurrer  to 
the  conclusions  drawn,  can  be  based  on  the  ground  that  perfect 
homogeneity  nowhere  exists ;  since,  whether  that  state  with 
which  we  commence  be  or  be  not  one  of  perfect  homogeneity, 
the  process  must  equally  be  towards  a  relative  heterogeneity. 

S  150.  The  stars  are  distributed  with  a  three-fold  irre- 
gularity. There  is  first  the  marked  contrast  between  the 
plane  of  the  milky  way  and  other  parts  of  the  heavens,  in 
respect  of  the  quantities  of  stars  within  given  visual  areas. 
There  are  secondary  contrasts  of  like  kind  in  the  milky  way 
itself,  which  has  its  thick  and  thin  places;  as  well  as 
throughout  the  celestial  qwces  in  general,  which  are  much 
more  closely  strown  in  some  regions  than  in  others.  And 
there  is  a  third  order  of  contrasts  produced  by  the  aggrega- 
tion of  stars  into  small  clusters.  Besides  this  heterogeneity 
of  distribution  of  the  stars  in  general,  considered  without 
distinction  of  kinds,  a  further  such  heterogeneity  is  disclosed 
when  they  are  classified  by  their  differences  of  colour,  which 
doubtless  answer  to  differences  of  physical  constitution 
Wbile  the  yellow  stars  are  found  in  all  parts  of  the  heavens 
the  red  and  blue  stars  are  not  so :  there  are  wide  regions  io 
which  both  red  and  blue  stars  are  rare ;  there  are  regions  in 
which  the  blue  occur  in  eonsidermble  numben,  and  there 
are  other  regions  in  which  the  red  are  oomparativielj  aband* 
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KQt.  Yet  one  more  irre^Lirity  of  like  significauce  is  pr» 
seated  by  the  nubuUc, — eggregutious  of  matter  which,  what- 
ever  be  their  nuture,  moat  certainly  bcluag  to  oar  BiderettJ 
system.  For  the  Lcbulie  are  not  diapcn^  with  anything 
like  uniformity ;  but  arc  abundant  around  the  poles  of  Uw 
galactic  circle  and  rare  in  l^a  neighbourhood  of  its 
plane.  No  one  will  expect  that  auytliing  like  a  do- 

tinite  interpretation  of  thia  atructuro  can  be  given  on  the 
hypothesis  of  Evolution,  or  any  other  hypotheais.  The  most 
that  can  be  looked  for  is  bouio  reaaon  for  thinking  that  irre- 
gularities, not  improbably  of  these  kinds,  would  occur  in  the 
course  of  Evolution,  auppoaing  it  to  havo  token  place.  Any 
one  called  on  to  assign  such  reason  miglit  argue,  that  if  the 
matter  of  which  stars  and  all  other  celestial  bodice  consist,  be 
aasumod  to  have  originally  euat«d  in  a  difiooed  torn  tlmni^ 
out  a  apace  lar  mors  vast  erea  than  that  whi<^  our  Hdenal 
system  now  occupies,  the  instability  of  the  homogeneoua 
would  negative  its  continuance  in  that  state.  In  default  of 
an  absolute  balance  among  Uie  forces  with  which  the  dis- 
persed particles  acted  on  each  other  (which  could  not  exist  in 
any  aggregation  having  limits)  he  might  show  that  motion 
and  consequent  changes  of  distributioii  would  necessarily 
result.  The  next  step  in  the  ai'g^ment  would  be  that  in 
matter  of  such  extreme  tenuity  and  feeble  cohesion  there 
would  be  motion  towards  local  centres  of  gravity,  as  well  m 
towards  the  general  centre  of  gravity ;  just  as,  to  nae  a 
humble  illustnttion,  the  partiolee  of  a  precipitate  aggregate 
into  flocculi  at  the  same  time  that  they  sink  towards  the 
earth.  He  might  urge  that  in  the  one  case  as  in  the  otfaar, 
these  smallest  and  earliest  local  aggregations  must  grednalljr 
divide  into  groups,  each  concentratiiig  to  its  own  centre  of 
gravity, — a  process  which  must  repeat  itself  on  a  larger  and 
larger  scale.  In  oon&rmity  with  the  law  that  motion  ones 
•et  up  in  any  direotion  becomes  itself  a  caoae  of  sabseqosnt 
motion  in  that  direction,  he  might  further  infer  that  tlte 
Lpterogeneitiee  thus  set  up  would  tend  ever  to  become  wom 
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pronoanoed.  Established  mechanical  principles  would 
justify  him  in  the  conclusion  that  the  motions  of  these  irn> 
gnlar  masses  of  slightly  aggregated  nebular  matter  towards 
their  common  centre  of  gravity  must  be  severally  rendered 
curvclinear,  by  the  resistance  of  the  medium  from  which  they 
were  precipitated ;  and  that  in  consequence  of  the  irregu- 
Unities  of  distribution  already  set  up,  such  conflicting  curve- 
linear  motions  must,  by  composition  of  forces,  end  in  a  rotation 
of  the  incipient  sidereal  system.  He  might  without  difliculty 
show  that  the  resulting  centrifugal  force  must  so  far  modify  the 
process  of  general  aggregation,  as  to  prevent  anything  like 
uniform  distribution  of  the  stars  eventually  formed — that 
there  must  arise  a  contrast  such  as  we  see  between  the  galac- 
tie  circle  and  the  rest  of  the  heavens.  He  might  draw  the 
further  not  imwarrantable  inference,  that  differences  in  the 
proeess  of  local  concentration  would  probably  result  from  the 
unlikeness  between  the  physical  conditions  existing  around 
the  general  axis  of  rotation  and  those  existing  elsewhere. 
To  which  he  might  add,  that  after  the  formation  of  distinct 
stars,  the  ever-increasing  irregularities  of  distribution  due  to 
continuance  of  the  same  causes  would  produce  that  patchi* 
ness  which  distinguishes  the  heavens  in  both  its  larger  and 
smaller  areas.  We  need  not  here  however  commit 

ourselves  to  such  far-reaching  speculations.  For  the  purposes 
of  the  general  argument  it  is  needful  only  to  show,  that 
any  finite  mass  of  difiused  matter,  even  though  vast  enough 
to  form  our  whole  sidereal  system,  could  not  be  in  stable 
equilibrium  ;  that  in  default  of  absolute  sphericity,  absolute 
uniformity  of  composition,  and  absolute  S3rmmetry  of  relation 
to  all  forces  external  to  it,  its  concentration  must  go  on  with 
an  ever-increasing  irregularity ;  and  that  thus  the  present 
aspect  of  the  heavens  is  not,  so  far  as  we  can  judge,  incon- 
gruous with  the  hypothesis  of  a  general  evolution  consequent 
on  the  instability  of  the  homogeneous. 

Descending  to  that  more  limited  form  of  the  nebular  hy« 
poibesia  which  regasrda  the  aohr  sj«tm  at  lumng  malted 
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by  gradual  concentration  ;  and  oseuming  this  concentratioo 
to  have  advancod  so  f iir  as  to  produce  a  rotating  spheroid  of 
nebulouH  matter ;  let  as  con<>ider  what  further  oonsequence 
the  instability  of  the  nomogeneoiia  necesaitates.  Having 
become  oblate  in  figure,  unlike  in  the  dciisitiea  of  its  centre 
and  surface,  unlike  in  their  temperatures,  and  unlike  ia  tha 
Telocities  with  which  its  parts  move  round  their  common  axiF. 
■och  a  mass  can  no  longer  be  called  homogeneous ;  and 
therefore  any  further  changes  exhibited  by  it  as  a  whole,  can 
illustrate  the  general  law,  only  as  being  changes  from  a 
more  homogeutroua  to  a  less  homogeneous  state.  Changes  of 
this  kind  are  to  be  found  in  the  transformations  of  such  of  it« 
parts  as  ore  still  homogeneous  within  tlieraselves.  If  we 
accept  the  I'onc-lii^ion  of  Laplace,  that  the  equatorial  portion 
of  this  rotating  and  contntotiiig  qiheroid  will  at  ntccnsm 
«tagee  acquire  a  centrifugal  force  great  ^ongh  to  pmcnt 
may  nearer  approach  to  the  centre  round  which  it  rotates, 
and  will  so  be  left  behind  by  the  inner  parts  of  the  spheroid 
in  its  still-continued  contraction ;  we  shall  find,  in  the  fate  of 
the  detached  ring,  a  fresh  exemplification  of  the  principle  we 
are  following  out.  ConsiBting  of  gaseous  matter,  socli  a 
ring,  even  if  absolutely  uniform  at  the  time  of  its  detach- 
ment, cannot  continue  so.  To  maintain  its  equilibrium  there 
must  be  an  almost  perfect  uniformity  in  the  action  ol  all 
external  forces  upon  it  (almost,  we  must  say,  because  tho 
cohesion,  even  of  extremely  attenuated  matter,  might  suffice 
to  neutralize  very  minute  disturbances) ;  and  against  this  the 
|ntibabilities  are  immense.  In  the  absence  of  equality  among 
the  forces,  internal  and  external,  acting  on  such  a  ring, 
there  must  be  a  point  or  points  at  which  the  cohesion  of 
its  parts  is  leas  than  elsewhere — a  point  or  points  at  which 
rapture  will  therefore  take  place.  Laplace  assumed  that 
the  ring  would  rupture  at  one  place  only ;  and  would  then 
collapse  on  itself.  Snt  this  is  a  more  than  que«ti(mable 
assumption — such  at  least  I  know  to  be  the  opinion  of  as 
authority  second  *q  none  among  those  now  living.      So 
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Taat  a  ring,  oonfiiBting  of  matter  having  such  feeble  oohe- 
•ion,  must  break  up  into  many  parts.  NeTertbeless,  it  it 
ttill  inferable  from  the  instability  of  the  homogeneous, 
that  the  ultimate  result  which  Laplace  predicted  would 
take  place.  For  even  supposing  the  masses  of  nebulous 
matter  into  which  such  a  ring  separated,  were  so  equal  iu 
their  sizes  and  distances  as  to  attract  each  other  with 
exactly  equal  forces  (which  is  infinitely  improbable);  yet 
the  unequal  action  of  external  disturbing  forces  would 
inevitably  destroy  their  equilibrium — there  would  be  one  or 
more  points  at  which  adjacent  masses  would  begin  to  part 
company.  Separation  once  commenced,  would  with  ever- 
accelerating  speed  lead  to  a  grouping  of  the  masses.  And 
obviously  a  like  result  would  eventually  take  place  with  the 
groups  thus  formed ;  until  they  at  length  aggregated  into  a 
single  mass. 

Leaving  the  region  of  speculative  astronomy,  let  us  con* 
sider  the  Solar  System  as  it  at  present  exists.  And  here  it 
will  be  well,  in  the  first  place,  to  note  a  fact  which  may  be 
thought  at  variance  with  the  foregoing  argument — namely, 
the  stiU-continued  existence  of  Saturn's  rings ;  and  especially 
of  the  internal  nebulous  ring  lately  discovered.  To  the 
objection  that  the  outer  rings  maintain  their  equilibrium,  the 
reply  is  that  the  comparatively  great  cohesion  of  liquid 
or  solid  substance  would  suffice  to  prevent  any  slight  tend- 
ency to  rupture  from  taking  effect.  And  that  a  nebulous 
ring  here  still  preserves  its  continuity,  does  not  really  negative 
tiie  foregoing  conclusion;  since  it  happens  under  the  quite 
exceptional  influence  of  those  sjrmmetrically  disposed  forces 
which  the  external  rings  exercise  on  it.  Here  indeed 

it  deserves  to  be  noted,  that  though  at  first  sight  the  Satur* 
nian  system  appears  at  variance  with  the  doctrine  that  a 
state  of  homogeneity  is  one  of  imstablo  equilibrium,  it  does 
in  reality  furnish  a  carious  confirmation  of  this  doctrine.  For 
Satiim  is  not  quite  concentric  with  his  rings ;  and  it  lias 
been  proved  mathematically  that  were  he  and  his  rings  eon- 
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cvntricBllj  situated,  thoy  could  not  remain  so :  thft  borai> 
pencous  relation  being  unstable,  would  gravitate  into  ■ 
hete^^ge^^eou8  one.  And  this  fact  serves  to  remind  us  of  the 
allied  one  presnnt«i  throughout  the  whole  Solar  Svstt'm.  All 
orbits,  whether  of  planets  or  satellites,  ure  more  or  less  ex- 
rentric — none  of  them  are  jjerfect  circles ;  and  were  thej 
perfect  circles  they  would  sooa  become  ellipses.  Mutual  per- 
nirbations  would  inevitably  generate  eccentricities.  That  is 
to  Bay,  the  homogeneous  relatione  would  bpse  into  hetero- 
geneous ones. 

S  I'M-  Already  bo  many  references  have  been  made  to  the 
gradual  formation  of  a  crust  over  the  originally  iacondescent 
Eurth,  that  it  may  be  thought  Buperfluous  again  to  name  it. 
It  baa  uot,  however,  been  bet'ote  <x>Qaid«reii  in oouuexMiii  witk 
the  general  principle  tuider  discussion.  Here  then  it  mai 
be  noted  as  a  necessary  consequence  of  the  instability  of  the 
homogeneous.  In  this  cooling  down  and  solidificatiim  oi 
the  Earth's  surface,  we  have  one  of  the  simplest,  as  well  as 
one  of  the  most  important,  instances,  of  that  ofaange  from 
a  uniform  to  a  multiform  state  which  occurs  in  any  mass 
through  exposure  of  its  different  parts  to  different  condi- 
tions. To  the  differentiation  of  the  Earth's  exterior 
from  its  interior  thus  brought  about,  we  must  add  one  of  ths 
most  conspicuous  differentiations  which  the  exterior  itself 
afterwards  undergoes,  as  being  similarly  brought  about.  Were 
the  conditions  to  which  the  surface  of  the  Earth  is  exposed, 
alike  in  all  directions,  there  wonld  be  no  obvious  reason  why 
certain  of  its  parts'should  become  permanently  tinlike  the  rest, 
Bui  being  unequally  exposed  to  the  chief  external  centre  of 
force — the  Sim — its  main  divisions  become  unequally  modified: 
as  the  crust  thickens  and  cools,  there  arises  that  contrast, 
now  so  decided,  between  the  polar  and  equatorial  regions. 

Along  with  these  most  marked  physical  di^rentiationB  of 
^e  Earth,  which  are  manifestly  consequent  on  the  instability 
of  the  homogeneria,  there  have  been  going  on  numerous 
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ehemical  differentiations,  ftdmitting  of  similar  interpreUi- 
tion.  Without  raising  the  question  whether,  as  some  think, 
the  so-called  simple  substances  are  themselves  compounded  of 
unknown  elements  (elements  which  we  cannot  separate  by 
artificial  heat,  but  which  existed  separately  when  the  heat  of 
the  Earth  was  greater  than  any  which  we  can  produoe)i— 
without  raising  this  question,  it  will  suffice  the  present  pur* 
pose  to  show  how,  in  place  of  that  comparative  homogeneity 
of  the  Earth's  crust,  chemically  considered,  which  must  have 
existed  when  its  temperature  was  high,  there  has  arisen^ 
during  its  cooling,  an  increasing  chemical  heterogeneity: 
each  element  or  compound,  being  unable  to  maintain  its 
homogeneity  in  presence  of  various  surrounding  affinities, 
having  fiEdlen  into  heterogeneous  combinations.  Let  us  con-> 
template  this  change  somewhat  in  detail.  There  is 

every  reason  to  believe  that  at  an  extreme  heat,  the  bodies 
we  call  elements  cannot  combine.  Even  under  such  heat  as 
can  be  generated  artificially,  some  very  strong  affinities  yield; 
and  the  great  majority  of  chemical  compounds  are  decom- 
posed at  much  lower  temperatures.  Whence  it  seems  not 
improbable  that,  when  the  Earth  was  in  its  first  state  of  in- 
candescence, there  were  no  chemical  combinations  at  alL 
But  without  drawing  this  inference,  lot  us  set  out  with  the 
unquestionable  fact  that  the  compounds  which  can  exist  at 
the  highest  temperatures,  and  which  must  therefore  have 
been  the  first  formed  as  the  Earth  cooled,  are  those  of  the 
simplest  constitutions.  The  protoxides — including  under 
that  head  the  alkalies,  earths,  &c. — are,  as  a  class,  the  most 
fixed  compounds  known :  the  majority  of  them  resisting  de- 
composition by  any  heat  we  can  generate.  These,  consisting 
severally  of  one  atom  of  each  component  element,  are  com- 
binations of  the  simplest  order — are  but  one  degree  less 
homogeneous  than  the  elements  themselves.  More  hetero- 
geneous than  these,  more  decomposable  by  heat,  and  therefore 
later  in  the  Earth's  history,  are  the  deutoxides,  tritoxides, 
peroxides,  &c. ;  in  which  two,  three,  foar,  or  more  atoms  of 
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oKygen  are  united  with  one  atom  of  metal  or  otiicr  baae. 
Still  less  ablo  to  reaiut  heat,  ai-e  the  salle ;  which  present  ui 
with  compound  atoiDs  each  made  up  of  five,  six,  seven,  eight, 
ten,  twelve,  or  more  atoms,  of  three,  iT  not  more,  kinds. 
Then  there  are  the  hjdrated  salts,  of  a  yet  greater  hetero- 
geneity, which  undergo  partial  decomposition  at  much  lower 
temperatures.  After  them  come  the  further-complicated 
snpersalts  and  double  salts,  having  a  stability  again  decreased; 
and  so  throughout.  After  making  a  few  unimportant  quali- 
fications demanded  by  peculiar  afGnities,  I  believe  no  chemist 
will  deny  it  to  be  a  general  law  of  these  inorganic  combina- 
tions that,  other  things  equal,  the  stability  decreasea  as  the 
complexity  increases.  And  then  when  wa  pass  to  the  com- 
pounds that  make  np  organic  bodies,  wc  Bud  this  general  law 
■till  further  exemplified:  we  £ud  much  greater  complexity 
sod  much  less  stal^ty.  An  atom  of  albumen,  for  i^>frtft?<^ 
oonBiflts  of  483  nltimat«  atoms  of  five  different  kinds.  Fibrins, 
still  more  intricate  in  constitution,  contains  in  each  atom,  298 
atoms  of  carbon,  49  of  nitrogen,  2  of  sulphur,  228  of  hydrogen, 
and  92  of  oxygen— in  all,  6C0  atoms;  or,  more  strictly 
speaking — equivalents.  And  these  two  substances  are  so  un- 
stable as  to  decompose  at  quite  moderate  temperatures ;  as 
that  to  which  the  outside  of  a  joint  of  roost  meat  is 
exposed.  Feasibly  it  will  be  objected  that  some  inorgaoio 
oompounds,  as  phosphurettcd  hydrogen  and  chloride  of  nitro- 
gen, are  more  decomposable  than  most  organio  compounds. 
This  is  true.  But  the  admission  may  be  made  without  damage 
to  the  argument.  The  proposition  is  not  that  all  simple  com- 
binationB  are  more  fixed  than  all  complex  ones.  To  establiali 
our  inference  it  is  necessary  only  to  show  that,  as  as  arerafft^ 
faet,  the  simple  combinations  can  exist  nt  a  higlicr  tempera* 
tore  than  the  complex  ones.  And  tliia  is  wholly  beyond 
question.  ITina  it  is  manifest  thiit  the  present  chemi- 

cal heterogeneity  of  the  Earth's  surface  lins  arisen  by  degrees 
as  the  decrease  of  heat  has  permitted ;  and  that  it  has  shown 
itself  in  three  forms — first,  in  the  multiplication  of  chemioa! 
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eccipounds ;  socond,  in  the  greater  number  of  difierent  d^ 
monts  contained  in  the  more  modem  of  these  compounds ;  and 
thirds  in  the  higher  and  more  varied  multiples  in  which  these 
more  numerous  elements  combine. 

Without  specifying  them,  it  will  suffice  just  to  name  the 
meteorologic  processes  eventually  set  up  in  the  Earth's  aU 
mosphere,  as  further  illustrating  the  alleged  law.  They 
equally  display  that  destruction  of  a  homogeneous  state  which 
results  from  unequal  exposure  to  incident  forces. 


S  152.  Take  a  mass  of  unorganized  but  organizable  mat- 
ter—either the  body  of  one  of  the  lowest  living  formsy  or  the 
germ  of  one  of  the  higher.  Consider  its  circumstanoea. 
Either  it  is  immersed  in  water  or  air,  or  it  is  contained  with- 
in  a  parent  organism.  Wherever  placed,  however,  its  outer 
and  inner  parts  stand  differently  related  to  surrounding 
agencies — ^nutriment,  oxygen,  and  the  various  stimuli.  But 
this  is  not  alL  Whether  it  lies  quiescent  at  the  bottom  of 
the  water  or  on  the  leaf  of  a  plant ;  whether  it  moves  through 
the  water  preserving  some  definite  attitude ;  or  whether  it  is 
in  the  inside  of  an  adult ;  it  equally  results  that  certain  parts 
of  its  surface  are  more  exposed  to  surrounding  agencies  than 
other  parts— in  some  cases  more  exposed  to  light,  heat,  or 
oxygen,  and  in  others  to  the  miatemal  tissues  and  their  con- 
tents. Hence  must  follow  the  destruction  of  its  original 
equilibrium.  This  may  take  place  in  one  of  two  ways.  Either 
the  disturbing  forces  may  be  such  as  to  overbalance  the 
affinities  of  the  organic  elements,  in  which  case  there  result 
those  changes  which  are  known  as  decomposition ;  or,  as  is 
ordinarily  the  case,  such  changes  are  induced  as  do  not  de- 
stroy the  organic  compounds,  but  only  modify  them :  the 
parts  most  exposed  to  the  modifying  forces  being  most  modi- 
fied.    To  elucidate  this,  suppose  we  take  a  few  cases. 

Note  first  what  appear  to  be  exceptions.  Certain  minute 
animal  fonni  pnmnA  iii«ithaR,  wifli  Ho  :apiireciable  differen- 
ijlrioni  01.  AidliiliflMliiililMiiMsiliH^^  made  out 
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with  great  difficulty.  In  the  Eliizopods,  llie  euhstunce  of  the 
jelly-like  body  Tciniiins  throughout  life  unorgunireii,  even  to 
the  extent  of  having  no  limiting  membrane ;  us  ia  proved  by 
the  fact  that  the  thread-like  processes  protruded  by  the  ma-ta 
coalesce  on  touching  each  other.  Whether  or  not  the  neiirlj 
killed  Anaba,  of  which  the  less  numerous  and  more  bulky 
processes  do  not  coalo6ce,  hoa,  as  lately  alleged,  something 
like  a  cell-wall  and  a  nucleus,  it  ia  clear  that  the  distinction 
of  parls  is  very  slight ;  since  particles  of  food  pass  bodily  into 
Ihc  inside  throuc*h  any  part  of  the  peripherj',  and  since  when 
the  creature  is  crushed  to  pieces,  each  piece  behaves  as  the 
whole  did.  Now  these  cases, in  which  there  is  either  no  contrast 
ef  structure  between  exterior  and  interior  or  vcrj- little,  though 
seemingly  opposed  to  the  above  inference,  are  reully  very 
rignificant  evidences  of  its  truth.  For  what  is  the  peculiarity 
of  this  division  of  the  Protozoa  f  Its  memben  undergo  per- 
petoal  and  irregular  changes  of  form — they  show  no  per- 
aisteat  relation  of  parts.  What  lately  formed  a  portion  of 
the  interior  is  now  protruded,  and,  as  a  temporary  limb,  ia 
attached  to  some  object  it  happens  to  touch.  What  is  now  a 
part  of  the  surface  will  presently  be  drawn,  along  with  the 
atom  of  nutriment  sticking  to  it,  into  the  centre  of  the  mass. 
Either  the  relations  of  inner  and  outer  have  no  permanent 
existence,  or  they  are  very  slightly  marked.  Bnt  by  the 
hypothesis,  it  is  only  because  of  their  unlike  positions  with 
revpeot  to  modiiying  forces,  that  the  originally  like  units  of  a 
hving  mass  became  unlike.  We  most  therefore  expect  no 
established  differentiation  of  ports  in  creatures  which  exhibit 
no  established  differences  of  position  in  their  parts ;  and  we 
must  expect  extremely  little  differentiation  of  parts  where  the 
di^rences  of  position  are  but  httle  determined — which  is 
just  what  we  find.  This  negative  evidence  is  borne 

out  by  pcstive  evidence.  When  we  turn  from  these  pro- 
teiform  specks  of  living  jelly  to  organisms  hsving  an  un- 
changing distribution  of  substance,  we  find  differences  of  tis- 
snt  corresponding  to  diSerences  of  relative  position.     Ia  all 
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the  higher  ProiazoOf  as  also  in  the  Proiophyta^  we  meet  with 
%  fondamental  differentiation  into  cell-membrane  and  ceQ* 
coDtents;  answering  to  that  fundamental  contrast  of  con* 
ditions  implied  by  the  terms  ontside  and  inside.  On 

passing  from  what  are  roughly  classed  as  unicollular  organ- 
isms, to  the  lowest  of  those  which  consist  of  aggregated  cellsy 
we  equally  obserye  the  connection  between  structural  differ- 
ences and  differences  of  circumstance.  Negatively,  we  see 
that  in  the  sponge,  permeated  throughout  by  currents  of  seu* 
water,  the  indefiniteness  of  organization  corresponds  with  the 
absence  of  definite  unlikeness  of  conditions :  the  peripheral 
and  central  portions  are  as  little  contrasted  in  structure  as  in 
exposure  to  surrounding  agencies.  While  positively,  we  see 
that  in  a  form  like  the  ThakuiicoUa,  which,  though  equally 
humble,  maintains  its  outer  and  inner  parts  in  permanently 
unlike  circumstances,  there  is  displayed  a  rude  structure 
obviously  subordinated  to  the  primary  relations  of  centre  and 
surface :  in  all  its  many  and  important  varieties,  the  parts 
exhibit  a  more  or  less  concentric  arrangement. 

After  this  primary  modification^  by  which  the  outer  tissues 
are  differentiated  from  the  inner,  the  next  in'  order  of  con- 
stancy and  importance  is  that  by  which  some  part  of  the 
outer  tissues  is  differentiated  from  the  rest ;  and  this  corre- 
sponds with  the  almost  universal  fact  that  some  part  of  the 
outer  tissues  is  more  exposed  to  certain  environing  influences 
than  the  rest.  Here,  as  before,  the  apparent  exceptions  are 
extremely  significant.  Some  of  the  lowest  vegetal  organisms, 
as  the  Hematococci  and  Protococct,  evenly  imbedded  in  a 
mass  of  mucus,  or  dispersed  through  the  Arctic  snow,  display 
no  differentiations  of  surface ;  the  several  parts  of  their  sur 
&ce8  being  subjected  to  no  definite  contrasts  of  conditioni^ 
Ciliated  spheres  such  as  the  Vohox  have  no  parts  of  the«i 
periphery  imlike  other  parts ;  and  it  is  not  to  be  expected 
that  they  should  have ;  since,  as  they  revolve  in  all  directionis 
ihey  do  not,  in  traversing  the  water,  permanently  expose  any 
part  to  special  conditions.    But  when  wo  come  to  organisms 
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that  are  either  fixed,  or  wliilc  moving  preserve  definite  aeli- 
tudcs,  we  no  longer  find  uniformity  of  surface.  The  most 
general  fact  wliich  can  be  asserted  witli  respect  to  the  struc- 
turca  of  plants  and  animals,  is,  that  however  much  alike  in 
shape  and  texture  the  various  parts  of  the  exterior  may  at 
drat  bo,  they  acquire  unlikenesses  corresponding  to  the  un- 
likeneaeee  of  their  relations  to  surrounding  agencies.  The  cili- 
ated germ  of  a  Zoophyte,  which,  during  iU  locomotive  stage, 
is  distinguishable  only  into  outer  and  inner  tissues,  no  sooner 
becomes  fixed,  than  iU  upper  end  begins  to  assume  a  different 
atructure  from  its  lower.  The  disc-shaped  j/emtnw  of  the 
Marchatitia,  originally  alike  on  both  eurfuccs,  and  falling  at 
random  wi)h  either  side  uppermosl,  imraediiit^ly  begin  to 
develop  Mioik'ts  on  ihc  under  sidf,  -.nvl  '^/iniut/ii  on  the  upper 
•ide :  a  fact  proving  beyond  question,  that  this  primary  diSer- 
eatiation  is  determlaed  by  tliia  fiutdamental  contnut  of  god- 
ditJonB. 

Of  course  in  the  germs  of  higher  organisms,  the  metamor- 
phoses immediately  due  to  the  instability  of  the  homogeneous, 
are  soon  masked  by  those  due  to  the  assumption  of  the  hered- 
itary type.  Suoh  early  changes,  however,  as  are  common  to 
all  classes  of  organisms,  and  so  cannot  be  ascribed  to  heredity, 
entirely  conform  t«  the  hypothesis.  A  germ  which  has  un- 
dergone no  developmental  modifications,  consists  of  a  ephei- 
oidal  group  of  homogeneous  cells.  Universally,  the  first  step 
in  its  evolution  is  the  establishment  of  a  difference  betwe^i 
•ome  of  the  periph»«l  cells  and  the  cells  which  form  the  in* 
terior — some  of  the  peripheral  cells,  af^r  repeated  i^tonti^ 
neoQS  fissions,  coalesce  into  a  membrane ;  and  by  continoanoe 
of  the  process  this  membrane  spreads  until  it  speedily  iiiTesta 
the  entire  mass,  as  in  mammals,  or,  aa  in  birds,  stops  short  of 
that  for  some  time.  Here  we  have  two  significant  facts 
The  first  is,  that  the  primary  unlikeness  arises  between  the 
exterior  and  the  interior.  The  second  is,  that  the  change 
which  thus  initiates  development,  does  not  take  place  si^iul- 
taneouslv  over  the  whole  eztenor;   but  commences  at  one 
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place,  and  gradually  involvea  the  rest.  Now  theae  facta 
are  just  those  which  might  be  inferi'ed  from  the  instability  of 
the  homogeneous.  The  surface  must,  more  than  any  other 
part,  become  unlike  the  centre,  because  it  is  most  dissimi- 
larly conditioned ;  and  all  parts  of  the  surface  cannot 
simultaneously  exhibit  this  differentiation,  because  they  can- 
not be  exposed  to  the  incident  forces  with  absolute  uniform- 
ity. One  other  general  fact  of  like  implication  re- 
mains. Whatever  be  the  extent  of  this  peripheral  layer  of 
cells,  or  blastoderm  us  it  is  called,  it  presently  divides  into 
two  layers — the  serous  and  mucous ;  or,  as  they  have  been 
otherwise  called,  the  ectoderm  and  the  endoderm.  The  first 
of  these  is  formed  from  that  portion  of  the  layer  which  lies 
in  contact  with  surrounding  agents ;  and  the  second  of  them 
is  formed  from  that  portion  of  the  layer  which  lies  in  contact 
with  the  contained  mass  of  yelk.  That  is  to  say,  after  the 
primary  differentiation,  moi*e  or  less  extensive,  of  surface 
from  centre,  the  resulting  superficial  portion  undergoes  a 
secondary  differentiation  into  inner  and  outer  parts — a 
differentiation  which  is  clearly  of  the  same  order  with  the 
preceding,  and  answers  to  the  next  most  marked  contrast  of 
conditions. 

But,  as  already  hinted,  this  principle,  understood  in  the 
simple  form  here  presented,  supplies  no  key  to  the  detailed 
phenomena  of  organic  development.  It  fails  entirely  to  ex- 
plain generic  and  specific  peculiarities ;  and  indeed  leaves  na 
equally  in  the  dark  respecting  those  more  important  dis- 
tinctions by  which  families  and  orders  are  marked  out. 
Why  two  ova,  similarly  exposed  in  the  same  pool,  should 
become  the  one  a  fish,  and  the  other  a  reptile,  it  cannot  tell 
us.  That  from  two  different  eggs  placed  under  the  same 
hen,  should  respectively  come  forth  a  duckling  and  a  chicken, 
is  a  fact  not  to  be  accounted  for  on  the  hypothesis  above 
developed.  We  have  here  no  alternative  but  to  fall  back 
upon  the  unexplained  principle  of  hereditary  transmission. 
The  capacity  possessed  by  an  unorp^anized  germ  of  unfolding 
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into  &  complex  uAvlt,  which  reiieula  iimiM iij  truiis  m  tl.o 
minutist  details,  and  that  even,  when  u  has  been  pliiced  iii 
conditions  unlike  those  of  ila  anc«8(ors,  16  n  capacity  wo  eaiuiol 
at  present  understand.  That  a  microscopic  portion  of  aecin- 
inply  struct  Tireless  matter  shouhl  eni>iody  an  influence  of  such 
k'nd,  that  the  resulting  man  will  in  fifty  yeni-s  after  become 
grouty  or  insane,  is  a  truth  wbifh  would  be  incredible  were  it 
not  daily  illustrated.  Should  it  however  turn  out,  ai 

weBhallhercafter  find  reason  for  suspecting,  that  thcwj  complex 
iliSerontiations  which  adults  exhibit,  are  theniselvca  the 
slowly  accumulated  and  transmitte<l  results  of  a  process  like 
that  seen  in  the  first  changes  of  tho  germ  ;  it  will  follow  that 
oTon  those  embr^-onic  changoa  due  to  hereditary  influenoe, 
are  remole  coiie.c'|iiencc^  of  the  ulli'giyl  law.  Should  it  Iw 
shown  that  the  slight  modifications  wrought  during  lifg  on 
each  sdult>  and  beqacathed  to  odspring  along  with  all  like 
preceding  modifications,  are  themselves  unlikenesses  of  parta 
that  are  produced  by  unlikenesses  of  conditions ;  then  it  will 
follow  that  the  modifications  displayed  in  the  course  of  em- 
bryonic development,  are  partly  direct  consequence*  of  the 
instability  of  the  homogeneous,  and  partly  indirect  conse- 
quences of  it.  To  give  reasons  for  entertaining  this 
hypothesis,  however,  is  not  needfiil  for  the  justification  of  the 
position  here  t^en.  It  is  enough  that  the  most  oonspicuotu 
differentiations  which  incipient  organisms  nniversally  dintlay, 
correspond  to  the  most  marked  difierences  of  conditions  to 
which  their  parts  are  subject.  It  is  enough  that  the  babittud 
contrast  between  outside  and  inside,  which  we  knoa  is  pro- 
duced in  inorganic  masses  by  unlikeness  of  exposure  to  inci- 
dent forces,  is  strictly  paralleled  by  the  first  contrast  that 
makes  its  appearance  in  all  organic  masses. 

It  remains  to  point  out  that  in  the  assemblage  of  ot^nisms 

constituting  a  species,  the  principle  enunciated  is  equally 

traceable.     We  have  abundant  materials  for  the  indnction 

that  each  species  will  not  remain  uniform,  but  is  ever  beonm- 

^Ug  to  lomo  extent  multiform ;  and  there  is  ground  for  the 
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ieduoiion  that  this  lapse  from  homogeneity  to  heterogeneity  is 
caused  by  the  subjection  of  its  members  to  unlike  sets  of 
ciroumstances.  The  fact  that  in  every  species,  animal  and 
yegetaly  the  individuals  are  never  quite  alike ;  joined  with 
the  &ct  that  there  is  in  every  species  a  tendency  to  the  pro- 
duction of  differences  marked  enough  to  constitute  varieties ; 
form  a  sufficiently  wide  basis  for  the  induction.  While  the 
deduction  is  confirmed  by  the  familiar  experience  that  varieties 
are  most  numerous  and  decided  where,  as  among  cultivated 
plants  and  domestic  animals,  the  conditions  of  life  depart 
from  the  original  ones,  most  widely  and  in  the  most  numerous 
ways.  Whether  we  regard  ''natural  selection''  as  wholly, 
or  only  in  part,  the  agency  through  which  varieties  are 
established,  matters  not  to  the  general  conclusion.  For  as 
the  survival  of  any  variety  proves  its  constitution  to  be  in 
harmony  with  a  certain  aggregate  of  surrounding  forces — as 
the  multiplication  of  a  variety  and  the  usurpation  by  it  of  an 
area  previously  occupied  by  some  other  part  of  the  species, 
implies  different  effects  produced  by  such  aggregate  of  forces 
on  the  two,  it  is  clear  that  this  aggregate  of  forces  is  the 
real  cause  of  the  differentiation— it  is  clear  that  if  the  variety 
supplants  the  original  species  in  some  localities  but  not  in 
others,  it  does  so  because  the  aggregate  of  forces  in  the  one 
locality  is  unlike  that  in  the  other — it  is  clear  that  the  lapse 
of  the  species  from  a  state  of  homogeneity  to  a  state  of  hetero- 
geneity arises  from  the  exposure  of  its  different  parts  tu 
different  aggregates  of  forces. 

§  153.  Among  mental  phenomena  it  is  difficult  to  establish 
the  alleged  law  without  an  analysis  too  extensive  for  the 
occasion.  To  show  satisfactorily  how  states  of  consciousness, 
originally  homogeneous,  become  heterogeneous  through  dif- 
ferences in  the  changes  wrought  by  different  forces,  would 
require  us  carefully  to  trace  out  the  organization  of  early 
experiences.  Were  this  done  it  would  become  manifest  that 
the  development  oi  intelligenoe,  is,  under  one  of  its  chiel 
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aspects,  a  diddlnj;  into  separate  claasca,  ibe  unlike  things 
prerioualy  confuimded  topither  in  one  clas8~a  formation  ot 
sub-cluasPB  and  aub-aub-clafiaea,  until  the  onco  conl'uscd  ag- 
greguta  of  obiects  kuowii,  is  rcBolved  into  an  aggivgale  wliii'Ii 
unites  exLreiuo  hetorogenexty  among  its  multipliod  groups, 
with  complete  homogeneity  among  tho  members  of  eacli 
group.  If,  for  example,  we  followed,  through  ascending  grades 
of  creatures,  ihe  genesis  of  that  vast  structure  of  Jtnowledga 
acquired  by  sight,  we  ehould  find  that  in  the  first  stage, 
where  eyes  suffice  for  nothing  beyond  the  discrimination  of 
light  fi'Oiu  durkncsa,  the  only  po«siblo  classifications  of  objecta 
seen,  must  be  thoac  based  on  the  manner  in  wbich  light  is 
obstructed,  and  the  degree  in  wbich  it  is  obstructed.  M'a 
should  find  that  by  such  tmdeyeloped  visual  organs,  the 
shadows  traversing  the  rudimentary  retina  would  be  merely 
distinguish fd  into  those  of  the  stationary  objects  which 
the  creature  passed  during  its  own  movements,  and  those 
of  the  moving  objects  which  came  near  the  creuture  while 
it  was  at  rest ;  and  that  so  the  extremely  general  clas- 
sification of  visible  things  into  stationary  and  moving,  would 
be  the  earliest  formed.  We  should  find  that  whereas  the 
simplest  eyes  are  not  fitted  to  distinguish  between  an  obstruc- 
tioa  of  light  caused  by  a  small  object  close  to,  and  an  obstruc- 
tion caused  by  a  large  object  at  some  distance,  eyes  a  little 
more  developed  must  be  competent  to  such  a  distinction ; 
whence  roust  result  a  vague  differentiation  of  the  class  of 
moving  objects,  into  the  nearer  and  tho  more  remote.  We 
should  find  that  such  further  improvements  in  vision  as  thoso 
which  make  possible  a  better  estimation  of  distances  by 
adjustment  of  the  optic  axes,  and  those  which,  through  en- 
largement  and  subdivision  of  the  retina,  make  possible  the  dis- 
crimination 01  shapes,  must  have  the  efiecta  of  giving  greater 
definitencss  to  the  classes  already  formed,  and  of  sub-dividing 
these  into  smuUer  classes,  consisting  of  objects  less  unlike.  And 
we  should  find  that  each  additional  refinement  of  the  percep- 
tive organs,  must  similarly  lead  to  a  multiplication  of  diviaioM 
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acd  a  sharpening  of  the  limits  of  each  division.  In  every  infant 
might  be  traced  the  analogous  transformation  of  a  confused 
aggregate  of  impressions  of  surrounding  objects,  not  recognized 
as  diflfering  in  their  distances,  sizes,  and  shapes,  into  separato 
classes  of  objects  unlike  each  other  in  these  and  various  other 
respects.  And  in  the  one  case  as  in  the  other,  it  might  bo 
shown  that  the  change  from  this  first  indefinite,  incoherent 
and  comparatively  homogeneous  consciousness,  to  a  definite, 
coherent,  and  heterogeneous  one,  is  due  to  differences  in  the 
actions  of  incident  forces  on  the  organism.  These 

brief  indications  of  what  might  be  shown,  did  space  permit, 
must  here  suffice.  Probably  they  will  give  adequate  clue  to 
an  argument  by  which  each  reader  may  satisfy  himself  that 
the  course  of  mental  evolution  offers  no  exception  to  the 
general  law.  In  further  aid  of  such  an  argument,  I  will  here 
add  an  illustration  that  is  comprehensible  apart  from  the 
process  of  mental  evolution  as  a  whole. 

It  has  been  remarked  (I  am  told  by  Coleridge,  though  I 
have  been  unable  to  find  the  passage)  that  with  the  advance 
of  language,  words  which  were  originally  alike  in  their 
meanings  acquire  unlike  meanings — a  change  which  he 
expresses  by  the  formidable  word  '^  desynonymization.'' 
Among  indigenous  words  this  loss  of  equivalence  cannot 
be  clearly  shown;  because  in  them  the  divergencies  of 
meaning  began  before  the  dawn  of  literature.  But  among 
words  that  have  been  coined,  or  adopted  from  other 
languages,  since  the  writing  of  books  commenced,  it  is 
demonstrable.  In  the  old  divines,  miscreant  is  used  in 
its  etymological  sense  of  unfteliever  /  but  in  modem  speech  it 
has  entirely  lost  this  sense.  Similarly  with  eviUdoer  and 
malef actor :  exactly  s}nionymous  as  these  are  by  derivation, 
thfiy  are  no  longer  synonymous  by  usage :  by  a  malefactor 
we  now  understand  a  convicted  criminal,  which  is  far  from 
being  the  acceptation  of  evil-doer.  The  verb  produce^  bears  in 
Euclid  its  primary  meanings— to  prolong^  or  draw  out ;  but 
Ihe  now  largely  developed  meanings  otprodueo  haire  little  ia 
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oommoii  with  the  meaning  of  prolong,  or  drato  out.  In  the 
Church  of  England  liturgy,  an  odd  effect  reaulta  from  tba 
occurrence  of  prevent  in  ita  original  sense — to  cotne  before, 
instead  of  its  modem  specialized  sense — to  come  before  icith  the 
effect  of  arresting.  But  the  aiost  concluBivo  cases  are  those 
(n  which  the  contrasted  words  consist  of  the  same  parts  differ- 
ently combined  ;  as  in  go  under  and  undergo.  We  go  tindz-r 
a  tree,  and  we  undergo  a  pain.  But  though,  if  analjiically 
considered,  tlie  meanings  of  these  expressions  would  be  thn 
same  were  the  words  transposed,  habit  has  so  far  modified 
their  meanings  that  we  eould  not  without  absurdity  speuk  of 
undergoing  a  tree  and  going  under  a  pain.  Countleds 

such  instances  might  be  brought  to  show  that  between  two 
words  which  are  originally  of  like  force,  an  eqiulibriun  can 
not  be  maintained.  Unless  they  are  daily  nted  ia  enwtly 
equal  degrees,  in  exactly  eimilar-  relations  (againat  which 
there  are  infinite  probabilities),  there  necessarily  arises  a  habit 
of  associating  one  rather  than  the  other  with  particular  acta, 
or  objects.  Such  a  habit,  once  commenced,  becomes  confirm- 
ed ;  and  gradually  their  homogeneity  of  meaning  disappeara. 
In  each  individual  we  may  see  the  tendency  which  inevitably 
leads  to  this  result.  A  certain  vocabulary  and  a  certain  set 
of  phrases,  distinguish  the  speech  of  each  person :  each  per- 
aon  habitually  uses  certain  words  in  places  where  other  words 
are  habitually  used  by  other  persons;  and  there  is  s  ocm- 
tinual  recurrence  of  favourite  expressions.  This  inabili^  to 
maintain  a  balance  in  the  use  of  verbal  symbols,  which  cha- 
racterizes every  man,  charaoterizea,  by  consequence,  ag^^ 
gates  of  men ;  and  the  desynonymization  of  words  is  the  ulti- 
mate effect. 

Should  any  difficulty  be  felt  in  understanding  how  these 
mental  changes  exemplify  a  law  of  physical  transforraaticau 
that  are  wrought  by  physical  forces,  it  will  disappear  on  con- 
templating acts  of  mind  as  nervous  functions.  It  will  be 
seen  that  each  loss  of  equilibrium  above  instanced,  is  a  lo«  of 
functional  equality  between  some  two  elements  of  the  n 
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fjrBiem.  And  it  will  be  seen  that,  as  in  other  caaea,  this  loss 
of  functional  equality  is  due  to  difierences  in  the  incidence  of 
forces. 

§  154.  Masses  of  men,  in  common  with  all  other  masses, 
show  a  like  prodivity  similarly  caused.  Small  combinations 
and  large  societies  equally  manifest  it ;  and  in  the  one,  as  in 
the  other,  both  governmental  and  industrial  differentiations 
are  initiated  by  it.  Let  us  glance  at  the  facts  under  these 
two  heads. 

A  business  partnership,  balanced  as  the  authoritiee  of  its 
members  may  theoretically  be,  practically  becomes  a  union  in 
which  the  authority  of  one  partner  is  tacitly  recognized  as 
greater  than  that  of  the  other  or  others.  Though  the  share- 
holders have  given  equal  powers  to  the  directors  of  their 
company,  inequalities  of  power  soon  arise  among  them ;  and 
usually  the  supremacy  of  some  one  director  grows  so  marked, 
that  his  decisions  determine  the  course  which  the  board  takes. 
Nor  in  associations  for  political,  charitable,  literary,  or  other 
purposes,  do  we  fail  to  find  a  like  process  of  division  into 
dominant  and  subordinate  parties ;  each  having  its  leader,  its 
members  of  less  influence,  and  its  mass  of  uninfluential  mem- 
bers. These  minor  instances  in  which  unorganized  groups  of 
men,  standing  in  homogeneous  relations,  may  be  watched 
gradually  passing  into  organized  groups  of  men  standing  in 
heterogeneous  relations,  give  us  the  key  to  social  inequalities. 
Barbarous  and  civilized  communities  are  alike  characterized 
by  separation  into  classes,  as  well  as  by  separation  of  each 
class  into  more  important  and  less  important  units ;  and  this 
structure  is  manifestly  the  gradually-consolidated  result  of  a 
process  like  that  daily  exemplified  in  trading  and  other  com- 
binations. So  long  as  men  are  constituted  to  act  on  one  an- 
other, either  by  physical  force  or  by  force  of  character,  the 
struggles  for  supremacy  must  finally  be  decided  in  favour  ot 
some  one  ;  and  the  difference  once  commenced  must  tend  to 
Deoome  ever  more  marked.  Its  unstable  equilibrium  being  de- 
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stroked,  the  uniform  must  gravitate  with  iiicrcasing  mpiilitji 
into  the  multiform.  And  so  supremacy  aiid  subordinatiou 
must  eafabliab  themselves,  as  wc  see  they  do,  throughout  the 
whole  Biructuro  of  a  society,  from  the  great  class- divisions 
pervading  its  entire  body,  down  to  village  cliques,  and  even 
down  to  every  posse  of  achool-boys.  Probably  it  will 

be  objected  thut  such  changes  reeult,  not  from  the  homoge- 
neity of  the  original  aggregations,  but  from  their  non-homo- 
geneity— from  certain  slight  differences  existing  among  theii 
units  at  the  outset.  This  ia  doubtless  the  proximate  cauoe 
la  fltrictncBS,  such  changes  must  be  regarded  ns  transforma- 
tkniB  of  the  relatively  homogeneous  into  the  relatively  hetero- 
geneous. But  it  is  abundantly  clear  that  an  aggregation  of 
men,  absolutely  alike  in  their  endowments,  would  eventually 
undergo  a  similar  transformation.  For  in  the  absence  of 
perfect  unifonnity  in  the  lives  severally  led  by  them — in 
their  occupations,  physical  conditions,  domeatio  relatioos,  and 
trains  of  thought  and  feeling — there  must  arise  differences 
among  them ;  and  these  must  finally  initiate  social  diSeren- 
tiations.  Even  inequalities  of  health  caused  by  aooidQiits, 
must,  by  entailing  inequalities  of  physical  and  mental  power, 
disturb  the  exact  balance  of  mutual  influences  amon^  the 
nnit«;  and  the  balance  once  disturbed,  mnst  inevitably  be 
lost.  Whence,  indeed,  besides  seeing  that  a  body  of  moi 
absolutely  homogeneous  in  their  governmental  relations,  must, 
like  all  other  homogeneous  bodies,  become  heterogeneotw, 
wealso  see  that  it  must  do  this  from  the  same  ultimate  oaase 
—unequal  exposure  of  its  parts  to  incident  foroes. 

The  first  industrial  divisions  of  societies  are  mueh  more 
obviously  due  to  unlikeneeses  of  external  circumstaitoes. 
Buoh  divisions  are  absent  until  such  unlikeneases  are  eetab* 
lished.  Nomadic  tribes  do  not  permanently  expose  any 
jroups  of  their  members  to  special  local  conditions ;  Dordoei 
«  stationary  tribe,  when  occupying  only  a  small  area,  main- 
tain irova  generation  to  generation  marked  oonti'BMs  in  lit* 
local  ofHiditioiis  of  its  members ;  and  in  suoli  ftibea  tbertfMrtt- 
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no  decided  economical  differentiations.     But  a  community 
wliicliy  growing  populous,  has  overspread  a  large  tract,  and 
has  become  so  far  settled  that  its  members  live  and  die  in  their 
respective  districts,  keeps  its  several  sections  in  different 
physical  circumstances ;  and  then  they  no  longer  remain  alike 
in  their  occupations.     Those  who  live  dispersed  continue  to 
liunt  or  cultivate  the  earth ;  those  who  spread  to  the  sea-shore 
fall  into  maritime  occupations ;  while  the  inhabitants  of  some 
■pot  chosen,  perhaps  for  its  centrality,  as  one  of  periodical 
assemblage,  become  traders,  and  a  town  springs  up.     Each 
of  these  classes  undergoes  a  modification  of  character  conse- 
quent on  its  function,  and  better  fitting  it  to  its  function. 
Later  in  the  process  of  social  evolution  these  local  adapt- 
ations are  greatly  multiplied.       A  result  of  differences  in 
soil  and  climate,  is  that  the  rural  inhabitants  in  different 
parts  of  the  kingdom  have  their  occupations  partially  special- 
ized ;  and  become  respectively  distinguished  as  chiefly  pro- 
ducing cattle,  or  sheep,  or  wheat,  or  oats,  or  hops,  or  cyder. 
People  living  where  coal-fields  are  discovered  are  transform- 
ed into  colliers ;  Comishmen  take  to  mining  because  Corn- 
wall is  metalliferous ;  and  the  iron-manufacture  is  the  domi- 
nant   industry    where    iron-stone  is  plentifuL      Liverpool 
has  assumed  the  office  of  importing  cotton,  in  consequence  of 
its  proximity  to  the  district  where  cotton  goods  are  made; 
and  for  analogous  reasons,  Hull  has  become  the  chief  port  at 
which  foreign  wools  are  brought  in.     Even  in  the  establish  • 
ment  of  breweries,  of  dye-works,  of  slate-quarries,  of  brick- 
yards, we  may  see  the  same  truth.     So  that  both  in  general 
and  in  detail,  the  specializations  of  the  social  organism  whicb 
characterize   separate   districts,   primarily   depend  on   local 
circumstances.     Those  divisions  of  labour  which  under  an- 
other aspect  were  interpreted  as  due  to  the  setting  up  of  motion 
in  the  directions  of  least  resistance  (§  80),   are   hei'e  in- 
terpreted as  due  to  differences  in  the  incident  forces ;   and 
the    two    interpretations    are   quite    consistent    with    each 
othnr.     For  that  which  in  each  case  determines  the  direotaoo 
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of  least  resistaoce,  is  the  distribution  of  the  forces  to  be  orer- 
come ;  and  hence  unlikeneeses  of  distribution  in  separate 
localities,  entails  unlikenesses  in  the  coitrso  of  human  action 
in  those  localilics — enlaiU  industrial  diHerentiationn. 

^  155,  It  has  BtiU  to-bo  aho'wn  that  this  gi-norat  tmth  is 
demonstrable  a  jiriori.  We  have  to  prove  fipecifically  that 
the  instability  of  tho  homogeneous  is  a  corollary  from  the 
persistence  of  forco.  Already  this  has  been  tacitly  implied 
by  asaijrning  unlikeuees  in  the  exposure  of  its  parts  to 
nuTounding  agencies,  as  the  reason  vhy  a  uniform  mass  loses 
its  uniformity.  But  here  it  will  be  proper  to  expand  this 
tacit  implication  ir.to  detinite  proof. 

On  striking  a  mass  of  matter  with  such  force  aa  either  to 
indent  it  or  make  it  fly  to  pieces,  we  see  both  that  the  blow 
affects  differently  its  different  parts,  and  that  the  di^rences 
are  consequent  on  the  unlike  relatione  of  its  parts  to  the 
force  impressed.  The  part  with  which  the  striking  body 
comes  in  contact,  receiving  the  whole  of  the  communicated 
momentum,  is  driven  in  towards  the  centre  of  the  mass. 
It  thus  compresses  and  tends  to  displace  the  more  centrally 
rituated  portions  of  the  mass.  These,  however,  cannot  be 
compressed  or  thrust  out  of  their  places  without  pressing  on 
all  surrounding  portions.  And  when  the  blow  is  viident 
enough  to  fracture  the  mass,  we  see,  in  the  radial  dispersion 
of  its  fragments,  that  the  original  momentum,  in  being  dis- 
tributed throughout  it,  has  been  divided  into  numerous  minor 
momenta,  unlike  in  their  directions.  We  see  that  these  di- 
rections  are  determined  by  the  positions  of  the  parts  with  re- 
Bpect  to  each  other,  and  with  respect  to  the  point  of  impact. 
We  see  that  the  parts  arc  differently  affected  by  the  dismp- 
tive  force,  because  they  are  differently  related  to  it  in  their 
directions  and  attachments — that  the  effects  being  the  joint 
products  of  the  cause  and  the  conditions,  cannot  be  alike  in 
parts  which  are  differently  conditioned.  A  body  on 

which  radiant  heat  is  falling,  exemplifies  Uiis  truth  still  man 
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clearly,  leaking  the  simplest  case  (that  of  a  sphere)  we 
that  while  the  part  nearest  to  the  radiating  centre  reoeiyes 
the  rays  at  right  angles,  the  rays  strike  the  other  parts  of  the 
exposed  side  at  all  angles  from  90*  down  to  0*.  Again,  the 
molecular  vibrations  propagated  through  the  mass  &om  the 
surface  which  receives  the  heat,  must  proceed  inwards  at  an- 
gles differing  for  each  point.  Further,  the  interior  parts  of 
the  sphere  affected  by  the  vibrations  proceeding  from  all 
points  of  the  heated  side,  must  be  dissimilarly  aftected  in  pro- 
portion as  their  positions  are  dissimilar.  So  that  whether 
they  be  on  the  recipient  area,  in  the  middle,  or  at  the  remote 
side,  the  constituent  atoms  are  all  thrown  into  states  of  vibra- 
tion more  or  less  unlike  each  other. 

But  now,  what  is  the  ultimate  meaning  of  the  conclusion 
that  a  uniform  force  produces  different  changes  throughout  a 
uniform  mass,  because  the  parts  of  the  mass  stand  in  different 
relations  to  the  force  ?  Fully  to  understand  this,  we  must 
contemplate  each  part  as  simultaneously  subject  to  other 
forces — those  of  gravitation,  of  cohesion,  of  molecular  motion, 
&c  The  effect  wrought  by  an  additional  force,  must  be  a 
resultant  of  it  and  the  forces  already  in  action.  If  the  forces 
already  in  action  on  two  parts  of  any  aggregate,  are  different  in 
their  directions,  the  effects  produced  on  these  two  parts  by  like 
forces  must  be  different  in  their  directions.  Why  must  they  be 
different  P  They  must  be  different  because  such  unlikeness  as 
exists  between  the  two  sets  of  factors,  is  made  by  the  presence 
in  the  one  of  some  specially-directed  force  that  is  not  pre- 
sent in  the  other;  and  that  this  force  will  produce  an 
effect,  rendering  the  total  result  in  the  one  case  unlike  that 
in  the  other,  is  a  necessary  corollary  from  the  persistence  of 
force.  Still  more  manifest  does  it  become  that  the  dis- 

similarly-placed parts  of  any  aggregate  must  be  dissimilarly 
modified  by  an  iocident  force,  when  we  remember  that  the 
quantities  of  the  incident  force  to  which  they  are  severally 
subiect,  are  not  equal,  as  above  supposed  ;  but  are  nearly  al- 
ways very  uncquul.     The  outer  parts  of  masses  are  usually 
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■lune  exposed  to  tliemical  actions;  aad  not  oiilv  are  their 
inner  parts  ahit-lded  from  tho  affinilies  of  external  elements, 
but  such  affinities  are  brought  to  bear  unequally  oil  their 
aurfaces;  since  chemical  action  gets  up  currents  through  the 
medium  in  which  it  takes  place,  and  ao  brings  to  the  various 
parts  of  the  surface  unequal  quantities  of  the  active  agent. 
Again,  the  amounts  of  any  external  radiant  force  which  the 
diffi;reut  part*  of  an  aggregate  receive,  are  widely  contrasted  : 
we  have  the  contrast  between  tho  quantity  falling  on  the 
side  next  the  radiating  centre,  and  the  quantity,  or  rather  no 
quantity,  falling  ou  tho  opposite  aide ;  we  have  contrasts  in 
the  quantities  received  by  differently- placed  areas  on  the 
exposed  side ;  and  we  have  endless  contrasts  between  the 
quanlilies  received  by  tho  various  parts  of  the  interior.  Simi- 
larly when  mechauical  foroe  is  expended  oa  any  aggregate 
either  by  collision,  continued  pressure,  or  tension,  the  atnotmta 
of  strain  distributed  throughout  the  moss  are  manifestly 
unlike  for  unlike  positions.  But  to  say  tho  different  parts  of 
an  aggregate  receive  different  quantities  of  any  incident  force, 
is  to  Bay  that  their  states  are  modified  by  it  in  differ^it 
degrees — is  to  say  that  if  they  were  before  homogeneous  ia 
their  relations  they  must  be  rendered  to  a  proportionate 
extent  heterogeneous ;  since,  force  being  persistent,  the 
different  quantities  of  it  falling  on  the  different  parti^ 
must  work  in  them  different  quantities  of  efibct — different 
changes.  Yet  one  more  kindred  deduction  is  required 

to  complete  the  argument.  We  may,  by  parallel  reasoning, 
reach  the  conclusion  that,  even  apart  from  the  action  of  any  ex- 
ternal force,  the  equilibrium  of  a  homogeneous  aggregate  must 
be  destroyed  by  the  unequal  actions  of  its  parts  on  each  other. 
That  mutual  influence  which  produces  aggregation  (not  to 
mention  other  mutual  influ^icea)  must  work  different  effects 
on  the  different  parts ;  since  they  are  Beverally  exposed  to  it 
-in  unlike  amounts  and  directions.  This  will  be  clearly  seen 
on  remembering  that  the  portions  of  which  the  whole  is  made 
np,  may  be  8e^'eraUy  regarded  as  minor  wholes ;  that  on  each  o/ 
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ihflee  uiiRor  wholes,  the  action  of  the  entire  aggregate  then 
becomes  an  external  incident  force ;  that  such  external  inci- 
dent force  musty  as  aboye  shown,  work  unlike  changes  in  the 
parts  of  any  such  minor  whole ;  and  that  if  the  minor  wholes 
are  severally  thus  rendered  heterogeneous,  the  entire  aggro* 
gate  is  rendered  heterogeneous. 

The  instability  of  the  homogeneous  is  thus  deducible  from 
that  primordial  truth  which  underlies  our  intelligence.  One 
stable  homogeneity  only,  is  hypothetically  possible.  If  centres 
of  force,  absolutely  uniform  in  their  powers,  were  diJQ^ised 
with  absolute  uniformity  through  imlimited  space,  they  would 
remain  in  equilibrium.  This  however,  though  a  verbally 
intelligible  supposition,  is  one  that  cannot  be  represented  in 
thought ;  since  unlimited  space  is  inconceivable.  But  all 
finite  forms  of  the  homogeneous — all  forms  of  it  which  we 
can  know  or  conceive,  must  inevitably  lapse  into  hetero- 
geneity. In  three  several  ways  does  the  persistence  of  force 
necessitate  this.  Setting  external  agencies  aside,  each  imit 
of  a  homogeneous  whole  must  be  differently  affected  from 
any  of  the  rest  by  the  aggregate  action  of  the  rest  upon  it. 
The  resultant  force  exercised  by  the  aggregate  on  each  imit, 
being  in  no  two  cases  alike  in  both  amount  and  direction,  and 
usually  not  in  either,  any  incident  force,  even  if  uniform  in 
amount  and  direction,  cannot  produce  like  effects  on  the  units. 
And  the  various  positions  of  the  parts  in  relation  to  any  in- 
cident force,  preventing  them  from  receiving  it  in  uniform 
amounts  and  directions,  a  further  difference  in  the  effects 
wrought  on  them  is  inevitably  produced. 

One  further  remark  is  needed.  To  the  conclusion  that 
the  changes  with  which  Evolution  commences^  are  thus  ne- 
cessitated, remains  to  be  added  the  conclusion  that  these 
changes  must  continue.  The  absolutely  homogeneous  must 
lose  its  equilibrium;  and  the  relatively  homogeneous  must 
lapse  into  the  relatively  less  homogeneous.  That  which 
18  true  of  any  total  mass,  is  true  of  the  parts  into  which 

it   Hi-gregates.      The   uuiformity   of   each   such  part  must 
20 
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M  ueTitably  bu  lost  in  multiformity,  ns  v&s  that  of  the 
orif^nol  whole  ;  and  for  like  reasoaa.  And  thus  the  continued 
changes  which  characterize  Evolution,  in  so  far  as  they  ore 
constituted  by  the  lapse  of  the  homogeneous  into  the  hetero- 
g;eueous,  aod  of  the  leas  heterogeneous  into  the  more  hetcro- 
gcneoua,  are  ueoesaaiy  conaequencea  of  the  pemsteoce  tjl 


CHAFFER    XX. 

THE  MULTIPLICATION   OF  EFFECTS. 

S  158.  To  the  cause  of  increasing  complexity  set  forth  in 
the  last  chapter,  we  have  in  this  chapter  to  add  another. 
Though  secondary  in  order  of  time,  it  is  scarcely  secondary  in 
order  of  importance.  Even  in  the  absence  of  the  cause 
already  assigned,  it  would  necessitate  a  change  from  the 
homogeneous  to  the  heterogeneous ;  and  joined  with  it,  it 
makes  this  change  both  more  rapid  and  more  inyolved.  To 
come  in  sight  of  it,  we  have  but  to  pursue  a  step  further, 
that  conflict  between  force  and  matter  already  delineated. 
Let  us  do  this. 

When  a  uniform  aggregate  is  subject  to  a  uniform  forc(\ 
we  have  seen  that  its  constituents,  being  difierently  condi- 
tioned, are  difierently  modified.  But  while  we  haye  con- 
templated the  various  parts  of  the  aggregate  as  thus  undergo- 
ing unlike  changes,  we  have  not  yet  contemplated  the  unlike 
changes  simultaneously  produced  on  the  various  parts  of  the 
incident  force.  These  must  be  as  numerous  and  important  as 
the  others.  Action  and  re-action  being  equal  and  opposite,  it 
follows  that  in  difierentiating  the  parts  on  which  it  faUs  in 
unlike  ways,  the  incident  force  must  itself  be  correspond- 
ingly difierentiated.  Instead  of  being  as  before,  a  uniform 
force,  it  must  thereafter  be  a  multiform  force — a  group  of 
dissimilar  forces.  A  few  illustrations  will  make  this  truth 
manifest. 
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A  Single  force  ia  divided  by  conflict  wilti  matter  into 
forces  that  widely  diverge.  In  the  case  lately  cited,  of  a 
body  shattered  by  Tiolem,  collision,  besides  the  chimge  of  the 
homogeneous  mass  into  a  heterogeneous  group  of  scattered 
fragments,  there  is  a  change  of  the  homogeneous  momentum 
into  a  group  of  momenta,  heterogeneous  in  both  amounts 
and  directions.  Similarly  with  the  forces  we  know  us  light 
and  heat.  After  the  dispersion  of  these  by  a  radiating  body 
towaids  all  points,  they  am  rt- dispersed  towards  all  pointa 
by  the  bodies  on  which  they  full.  Of  the  Sun's  rays,  issn- 
ing  from  him  on  evpi-y  side,  some  few  strike  the  Moon. 
These  bciiig  reflected  ut  all  angles  from  the  Moon's  sur- 
face, some  few  of  them  strike  the  Earth.  By  a  like 
process  the  few  which  reach  the  Earth  ore  again  dif- 
fused through  snrronnding  space.  And  on  each  oocasiOB, 
such  portions  of  the  rays  as  are  absorbed  instead  of  re-  - 
fleeted,  undergo  refractions  that  equally  destroy  their 
parallelism.  More  than  this   is  true.     By  conflict 

with  matter,  a  uniform  force  ia  in  part  changed  into  forces 
differing  in  their  directions  ;  and  in  part  it  is  changed  into 
forces  difiering  in  their  kinds.  When  one  body  is  struck 
against  another,  that  which  we  usually  regard  as  the  effect, 
LB  B  change  of  position  or  motion  in  one  or  both  bodies.  But 
a  moment's  thought  shows  that  this  is  a  very  incomplete 
view  of  ihe  matter.  Besides  the  visible  mechanical  result, 
sound  is  produced ;  or,  te  speak  accurately,  a  Tibmtiou  in 
one  or  both  bodies,  and  in  the  surrounding  air :  and  under 
some  circnmstancee  we  call  this  the  effect.  Moreover,  the 
air  has  not  simply  been  made  to  vibrate,  hut  has  had  currenli 
raised  in  it  by  the  transit  of  the  bodies.  Further,  if  there  ia 
not  that  great  structural  change  which  we  call  fracture,  there 
is  H  disarrangement  of  the  particles  of  the  two  bodies  around 
their  point  of  collision ;  amounting  in  some  cases  to  a  visiUe 
condensation.  Yet  more,  this  condensation  is  accompanied 
by  disengagement  of  heat.  In  some  cases  a  spark — that  ia. 
Light— iGsults,  from  the  incandescence  of  a  portion  itmck 
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off;  and  oocasioiially  thiB  incandescefnoe  ib  associated  with 
ehemical  combination.  Thufl,  by  the  original  mechanical 
force  expended  in  the  collision,  at  least  five,  and  often  more, 
different  kinds  of  forces  have  been  produced.  Take,  again, 
the  lighting  of  a  candle.  Primarily,  this  is  a  chemical 
change  consequent  on  a  rise  of  temperature.  The  process  of 
combination  haying  once  been  set  going  by  extraneous  heat, 
there  is  a  continued  formatioQ  of  carbonic  acid,  water,  &c.— 
in  itself  a  result  more  complex  than  the  extraneous  heat  that 
first  caused  it.  But  along  with  this  process  of  combination 
there  is  a  production  of  heat ;  there  is  a  production  of  light ; 
there  is  an  ascending  column  of  hot  gases  generated ;  there 
are  currents  established  in  the  surrounding  air.  Nor  does 
the  decomposition  of  one  force  into  many  forces  end  here. 
Each  of  the  several  changes  worked  becomes  the  parent  of 
further  changes.  The  carbonic  acid  formed,  will  by  and  by 
combine  with  some  base  ;  or  under  the  influence  of  sunshine 
give  up  its  carbon  to  the  leaf  of  a  plant.  The  water  will 
modify  the  hygrometric  state  of  the  air  aroimd ;  or,  if  the 
current  of  hot  gases  containing  it  come  against  a  cold  body, 
will  be  condensed :  altering  the  temperature,  and  perhaps 
the  chemical  state,  of  the  surface  it  covers.  The  heat  given 
out  melts  the  subjacent  tallow,  and  expands  whatever  it 
warms.  The  light,  falling  on  various  substances,  calls  forth 
from  them  reactions  by  which  it  is  modified ;  and  so  divers 
colours  are  produced.  Similarly  even  with  these  secondary 
actions,  which  may  be  traced  out  into  ever-multiplying 
ramifications,  until  they  become  too  minute  to  be  appreci- 
ated. Universally,  then,  the  efiect  is  more  complex 
than  the  cause.  Whether  the  aggregate  on  which  it  falls  be 
homogeneous  or  otherwise,  an  incident  force  is  transformed 
by  the  conflict  into  a  number  of  forces  that  differ  in  their 
amounts,  or  directions,  or  kinds;  or  in  all  these  respects. 
And  of  this  group  of  variously-modified  forces,  each  ulti- 
mately undergoes  a  like  transformation. 

Let  us  now  mark  how  the  process  of  evolution  is  furthered 
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by  thi3  multiplication  of  e&ecta.  An  incident  furcu  decom- 
posed by  the  reactions  of  a  body  into  a  groi^P  ©^  l- jlike  forcea 
— a  uDifonn  force  thus  reduced  to  a  multiforri  foroe — be- 
comes the  cause  of  k  secondary  increase  of  muttiformity  in 
i,he  body  which  decomposes  It.  In  the  lost  chapter  we  Ban 
that  the  several  parte  of  an  aggregate  are  dlfTercDtly  modi> 
fiod  by  any  incident  foi'ce.  It  has  just  been  shown  that  by  the 
reactions  of  the  differently  modified  parts,  the  incident  force 
itself  must  be  divided  into  differently  modified  paru.  Here 
il  remains  to  point  out  that  each  differentiated  division  of 
the  aggregate,  thus  becomes  a  centre  from  which  a  differen- 
tiatod  divisiun  of  the  original  force  is  again  diffused.  And 
since  unlike  forces  must  produce  uidike  results,  each  of  these 
diffeFRutiated  forces  most  ptoduo^  throughout  the  aggngata, 
a  further  series  of  difTerentiatioas.  This  seoonduy 

cause  of  the  change  &om  homogeneity  to  heterogeneity, 
obviously  becomes  more  potent  in  proportion  as  the  hetero* 
geneity  increases.  When  the  parts  into  which  any  eTolviiig 
whole  has  segregated  itself,  have  diverged  widely  in  nature, 
they  will  necessarily  react  very  diversely  on  any  incident 
force — they  will  divide  an  incident  force  into  so  many 
strongly  contrasted  groups  of  forces.  And  each  of  them  bl- 
ooming the  centre  of  a  quite  distinct  aet  of  influences,  muat 
add  to  the  number  of  distinct  secondary  changes  wrongbt 
throughout  the  aggregate.  Yet    another  coroUarr 

must  be  added.  The  number  of  unlike  parts  of  which  an 
aggregate  consists,  as  well  as  the  degree  of  their  unlikeneae, 
ia  an  important  factor  in  the  process.  Every  additional 
specialized  division  is  an  additional  centre  of  specialized 
forces.  If  a  uniform  whole,  in  being  itself  made  multiform 
by  an  incident  force,  makes  the  incident  force  multiform ;  if 
a  whole  consisting  of  two  unlike  sections,  divides  an  incident 
force  into  two  unlike  groups  of  multiform  forces ;  it  is  clear 
that  each  new  unlike  section  must  be  a  further  source  of  com- 
plication among  the  forces  at  work  throughout  the  maaa— ■ 
further  source    of   heterogeneity.       The  multiplicatum  of 
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effects  miut  proceed  in  geometrical  progressioii.    Each  stage 
of  eyolation  must  initiate  a  higher  stage. 

S  167.  The  force  of  aggregation  acting  on  irregular  masses 
of  rare  matter,  diffused  through  a  resisting  medium,  will  not 
cause  such  masses  to  move  in  straight  liaes  to  their  common 
centre  of  grayity ;  but,  as  before  said,  each  will  take  a  curvi- 
linear path,  directed  to  one  or  other  side  of  the  centre  of 
gravity.  All  of  them  being  differently  conditioned,  gravita- 
tion will  impress  on  each  a  motion  differing  in  direction,  in 
velocity,  and  in  the  degree  of  its  curvature — uniform  aggre- 
gative force  will  be  differentiated  into  multiform  momenta. 
The  process  thus  commenced,  must  go  on  till  it  produces  a 
single  mass  of  nebulous  matter ;  and  these  independent  curvi- 
linear motions  must  result  in  a  movement  of  this  mass  round 
its  axis :  a  simultaneous  condensation  and  rotation  in  which 
we  see  how  two  effects  of  the  aggregative  force,  at  first  but 
slightiy  divergent,  become  at  last  widely  differentiated.  A 
gradual  increase  of  oblateness  in  this  revolving  spheroid,  must 
take  place  through  the  joint  action  of  these  two  forces,  as  the 
bulk  diminishes  and  the  rotation  grows  more  rapid ;  and  this 
we  may  set  down  as  a  third  effect.  The  genesis  of  heat,  which 
must  accompany  augmentation  of  density,  is  a  consequence 
of  yet  another  order — a  consequence  by  no  means  simple ; 
since  the  various  parts  of  the  mass,  being  variously  condensed, 
must  be  variously  heated.  Acting  throughout  a  gaseous 
^heroid,  of  which  the  parts  are  unlike  in  their  temperatures, 
the  forces  of  aggregation  and  rotation  must  work  a  further 
series  of  changes:  they  must  set  up  circulating  currents, 
both  general  and  local.  At  a  later  stage  light  as  well  as  heat 
will  be  generated.  Thus  without  dwelling  on  the  likelihood 
of  chemical  combinations  and  electric  disturbances,  it  is  suf- 
ficiently manifest  that,  supposing  matter  to  have  originally 
existed  in  a  diffused  state,  the  once  uniform  force  which 
caused  its  aggregation,  must  have  become  gradually  divided 
into  different  forces  :  and  that  each  further  stage  of  compli* 
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L'ulion  in  tho  reeulting  aggrogate,  must  have  initiated  funhftl 
flubdivisioiis  of  this  force— a  further  multiplication  of  effects, 
increasing  the  previous  heterogeneity. 

Thia  section  of  the  argument  may  however  bo  adequately 
sustained,  without  having  recourse  to  any  such  hypothetical 
illustrations  as  tho  foregoing.  The  astronomical  atlribiitea 
of  the  Earth,  will  even  alone  suffice  our  purpose.  Consider 
first  the  effects  of  its  momentum  round  its  axis.  There  is  the 
oblatenesa  of  its  form;  there  is  the  alternation  of  day  and 
night ;  there  are  certain  oonatant  marine  currents ;  and 
there  are  certain  constant  atrial  currents.  Consider  next 
the  secondary  scries  of  consequences  due  to  the  divergence 
of  the  Earth's  plane  of  rotation  from  the  plane  of  its  orbit. 
The  many  diffcreDccs  of  the  seasons,  both  simultaneous 
And  successive,  whiob  pervade  its  sorface,  are  thus  caosed. 
External  attraction  acting  on  this  rota^g  oblate  Bpfaeroid 
with  inclined  axis,  produces  the  motion  called  nutation,  and 
that  slower  and  larger  one  from  which  follows  the  precession  of 
the  equinoxes,  with  its  several  sequences.  And  thrat  by  this 
lame  force  are  generated  the  tides,  oqueeus  and  atmospheric 

Perhaps,  however,  the  simplest  way  gf  showing  the  mnlta- 
plioation  of  effects  among  phenomena  of  this  order,  will  be  to 
set  down  the  infiuencea  of  any  member  of  the  Solar  System  on 
the  rest.  A  planet  directly  produces  in  neighbouring  planets 
certain  appreciable  perturbations,  complicating  those  other- 
wise produced  in  them ;  and  in  the  remoter  pUnets  it  directly 
produces  certain  less  visible  perturbations.  Here  is  a  first 
series  of  effects.  But  each  of  the  perturbed  planets  is  itself  ft 
source  of  perturbatiooa— each  directly  affects  all  the  othen. 
Hence,  planet  A  having  drawn  planet  B  out  of  the  position 
it  would  have  occupied  in  A's  absence,  the  perturbations 
which  B  causes  are  different  from  what  they  would  else 
have  been ;  and  similarly  with  0,  D,  £,  &c.  Here  then  is  a 
secondary  series  of  effects :  far  more  nimierous  thoo^  &r 
tmaller  in  their  amounts.  As  tiiese  indireot  perturbations 
must  to  some  extent  modify  the  movements  of  each  planer 
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there  results  from  tliem  a  tertiary  series ;  and  so  on  contin- 
unlly.  Thus  the  force  exercised  by  any  planet  works  a  dif- 
ferent effect  on  each  of  the  rest ;  this  different  effect  is  from 
each  as  a  centre  partially  broken  tip  into  minor  different 
effects  on  the  rest ;  and  so  on  in  ever  multiplying  and  dimin- 
•shing  waves  throughout  the  entire  system. 

§  158  If  the  Earth  was  formed  by  the  concentration  of 
diffused  matter,  it  must  at  first  have  been  incandescent ;  and 
whether  the  nebular  hypothesis  be  accepted  or  not,  this  ori- 
ginal incandescence  of  the  Eartb  must  now  be  regarded  as  in- 
ductively established — or,  if  not  established,  at  least  rendered 
so  probable  that  it  is  a  generally  admitted  geological  doctrine. 
Several  results  of  the  gradual  cooling  of  the  Earth — as  the 
formation  of  a  crust,  the  solidification  of  sublimed  elements, 
the  precipitation  of  water,  &c.,  have  been  already  noticed — 
and  I  here  again  refer  to  them  merely  to  point  out  that  they 
are  simultaneous  effects  of  the  one  cause,  diminishing  heat. 
Let  us  now,  however,  observe  the  multiplied  changes  afterwards 
arising  from  the  continuance  of  this  one  cause.  The 

Enrth,  falling  in  temperature,  must  contract.  Hence  tbe  solid 
crust  at  any  time  existing,  is  presently  too  large  for  the 
shrinking  nucleus ;  and  being  unable  to  support  itself,  inevit- 
ably follows  the  nucleus.  But  a  spheroidal  envelope  cannot 
sink  down  into  contact  with  a  smaller  internal  spheroid,  with- 
out disruption :  it  will  run  into  wrinkles,  as  the  rind  of  an 
apple  does  when  the  bulk  of  its  interior  decreases  from  eva- 
poration. As  the  cooling  progresses  and  the  envelope  thick- 
ens, the  ridges  consequent  on  these  contractions  must  become 
greater ;  rising  ultimately  into  hills  and  mountains ;  and  the 
later  systems  of  mountains  thus  produced  must  not  only  be 
higher,  as  we  find  them  to  be,  but  they  must  be  longer,  as  we 
also  find  them  to  be.  Thus,  leaving  out  of  view  other  modi- 
fying forces,  we  see  what  immense  heterogeneity  of  surface 
arises  from  the  one  cause,  loss  of  heat — a  heterogeneity  which 
the  telescope  shows  us  to  be  paralleled  on  the  Moon,  where  aoue- 
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DOS  and  atmospheric  afrcni^ies  have  boeu  absent.  Bui 

WB  have  yet  to  notica  another  kind  of  holfirogcneity  of 
surface,  similarly  and  simiiltaQcously  caused.  Wbilo  the 
Earth's  crust  was  still  thin,  the  ridges  produced  by  its  con- 
traction must  not  only  have  been  small,  but  the  tracts  bclweea 
[hem  must  have  rested  with  comparative  smoothness  on  the 
tubjacent  liquid  spheroid ;  and  the  water  in  those  arctic  and 
antarctic  regions  where  it  first  condensed,  must  have  be^i 
evenly  distributed.  But  ae  fast  as  the  crust  grew  thicker 
and  gained  corresponding  strength,  the  lines  of  fracture  from 
time  to  time  caused  in  it,  necessarily  occurred  at  greater  dis- 
tances apart ;  the  intermodiutc  surfaces  followed  the  contract- 
ing nucleus  with  loss  uniformity ;  and  there  consequently 
resulted  lurger  areas  of  land  and  water.  If  any  one,  after 
wrapping  an  orange  in  wet  tissue  paper,  and  observing  both 
how  small  are  the  wrinkles  and  how  evenly  the  Intervening 
spaces  lie  on  the  surface  of  the  orange,  will  then  wrsp  it  in 
thick  cartridge-paper,  and  note  both  the  greater  keight  of  the 
ridges  and  the  larger  spaces  throughout  which  the  paper  does 
not  touch  the  orange,  he  will  realize  the  fact,  that  aa  the 
Earth's  solid  envelope  thickened,  the  areas  of  elevation  and 
depression  became  greater.  In  place  of  islands  more  or  less 
homogeneously  scatteredover  an  all-embracing  sea,  there  must 
have  gradually  arisen  heterogoneous  arrangements  of  conti- 
nent and  ocean,  such  as  we  now  know.  Thia  double 
change  in  the  extent  and  in  the  elevation  of  the  londa,  ID- 
Tolvcd  yet  auoiher  species  of  heterogeneity— that  of  coast-line. 
A  tolerably  even  surface  raised  out  of  the  ocean  will  have  ■ 
simple,  regular  aea-margin  ;  but  a  surface  varied  by  table- 
lands and  intersected  by  mountain-chains,  will,  when  raised 
nut  of  the  ocean,  have  an  outline  extremely  irregular,  alike 
in  its  loading  features  and  in  its  details.  Thus  endless  is  the 
-iccumiilation  of  geological  and  geographical  results  slowly 
Drought  about  by  this  one  cause— the  escape  of  the  Earth's 
primitive  heat. 

\Vben  we  pass  from  the  agency  which  geulogists  tens  ig- 
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neoua,  to  aqaeoua  and  atmoepheric  agencies,  we  aee  a  like 
ever-growing  complication  of  effects.  The  denuding  actions 
of  air  and  water  have,  from  the  beginning,  been  modifying 
every  exposed  surface :  everywhere  working  many  different 
changes.  As  already  shown  (S  69)  the  original  source  of  those 
gaseous  and  fluid  motions  which  effect  denudation,  is  the  solar 
heat.  The  transformation  of  this  into  various  modes  of  force, 
according  to  the  nature  and  condition  of  the  matter  on  which 
it  faUs,  is  the  first  stage  of  complication.  The  sun's  rays, 
striking  at  all  angles  a  sphere,  that  from  moment  to  moment 
presents  and  withdraws  different  parts  of  its  surface,  and  each 
of  them  for  a  different  time  daily  throughout  the  year,  would 
produce  a  considerable  variety  of  changes  even  were  the 
sphere  uniform.  But  falling  as  they  do  on  a  sphere  sur- 
rounded by  an  atmosphere  in  some  parts  of  which  wide  areas 
of  doud  are  suspended,  and  which  here  unveils  vast  tracts  of 
sea,  there  of  level  land,  there  of  mountains,  there  of  snow  and 
ice,  they  initiate  in  its  several  parts  countless  different  move- 
ments. Currents  of  air  of  all  sizes,  directions,  velocities,  and 
temperatures,  are  set  up ;  as  are  also  marine  currents  simi- 
larly contrasted  in  their  characters.  In  this  region  the  sur- 
fiice  is  giving  off  water  in  the  state  of  vapour ;  in  that,  dew 
is  being  precipitated ;  and  in  the  other  rain  is  descending — 
differences  that  arise  from  the  ever-changing  ratio  between 
the  absorption  and  radiation  of  heat  in  each  place.  At  one 
hour,  a  rapid  fall  in  temperature  leads  to  the  formation  of  ice, 
with  an  accompanying  expansion  throughout  the  moist 
bodies  frozen ;  while  at  another,  a  thaw  unlocks  the  dislocated 
'  fragments  of  these  bodies.  And  then,  passing  to  a  second 
stage  of  complication,  we  see  that  the  many  kinds  of  motion 
directly  or  indirectly  caused  by  the  sun's  rays,  severally  pro- 
duce results  that  vary  with  the  conditions.  Oxidation, 
drought,  wind,  frost,  rain,  glaciers,  rivers,  waves,  and  other 
denuding  agents  effect  disintegrations  that  are  determined  in 
their  amoimts  and  qualities  by  local  circumstances.  Acting 
apon  a  tract  of  granite,  such  agents  here  work  scarcely  an 
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appreciiibli: '  ft'fct ;  there  cuuse  exfoIiationB  of  tlie  surfiu*,  udJ 
a  resulting  hetip  of  tlibn'e  and  boiJders  ;  and  cWwherp,  after 
decomposing  the  feldspar  into  a  white  clay,  carry  away  tlii§ 
irith  the  accompanying  quartz  and  mica,  and  deposit  them 
in  separate  beds,  ftuviatilo  and  marine.  When  the  exp08e<1 
land  consists  of  several  unlike  fonnations,  sedimentary  and 
igneous,  changea  proportion  ably  more  heloro^neous  are 
wrought.  The  formatioru!  being  disint^grahle  in  different  de- 
grees, there  follows  an  inoreased  irregularity  of  surface,  Tb« 
areas  drained  by  different  rivere  being  ditferently  constituted, 
these  rivers  carry  down  to  the  aea  unlike  combinations  o( 
ingredients  ;  and  so  sundry  new  strata  of  distinct  composition 
arise.  And  hei-e  indeed  we  may  see  very  simply  illustrated, 
the  truth,  that  the  heterogeneity  of  the  effects  increases  in  a 
geometrical  progression,  with  the  heterogeneity  of  the  object 
acted  upon.  A  continent  of  complex  structure,  presenting 
many  strata  irregularly  dialribulcd,  nijwd  to  Viirimis  levels, 
tilted  up  at  all  angles,  must,  under  the  same  denuding  agen- 
cies, give  origin  to  immensely  mnltiplied  results :  each  dis- 
trict must  be  peculiarly  modified ;  each  river  must  cany 
down  a  distinct  kind  of  detritus ;  each  deposit  must  be  differ- 
ently  distributed  by  the  entangled  currents,  tidal  and  other, 
which  wash  the  contorted  shores ;  and  every  additional  com 
plication  of  surface  must  be  the  cause  of  more  than  one  ad- 
ditional consequence.  But  not  to  dwell  on  these,  let'TU 
for  the  fuller  elucidation  of  this  truth  in  relation  to  the  inoT- 
gauic  world,  consider  what  would  presently  follow  from  some 
extensive  cosmical  revolution— soy  the  subsidence  of  Central 
America.  The  immediate  results  of  the  disturbance  would 
themselves  be  sufficiently  complex.  Besides  the  numberless 
dislocations  of  strata,  the  ejections  of  igneous  matter,  the 
propagation  of  earthquake  vibrations  thousands  of  miles 
around,  the  loud  explosions,  and  the  escape  of  gaoes,  there 
would  be  the  nish  of  the  Atlantic  and  Pacific  Oceans  to  sup- 
ply the  vacant  space,  the  subsequent  recoil  of  enonnoua 
vavea,  which  would  traverse  both  these  oceans  and  producv 
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myriads  of  changes  along  thoir  shores,  the  corresponding  at- 
mospheric wares  complicated  by  the  currents  surrounding  each 
volcanic  vent,  and  the  electrical  discharges  with  which  such 
disturbances  are  accompanied.  But  these  temporary  effects 
would  bo  insignificant  compared  with  the  permanent  ones. 
The  complex  currents  of  the  Atlantic  and  Pacific  would  be 
altered  in  directions  and  amounts.  The  distribution  of  heat 
achieved  by  these  currents  would  be  different  from  what  it  is. 
The  arrangement  of  the  isothermal  lines,  not  only  on  the 
neighbouring  continents,  but  even  throughout  Europe,  would 
be  changed.  The  tides  would  flow  differently  from  what 
they  do  now.  There  would  be  more  or  less  modification  of 
the  winds  in  their  periods,  strengths,  directions,  qualities. 
Ruin  would  fall  scarcely  anywhere  at  the  same  times  and  in 
the  same  quantities  as  at  present.  In  short,  the  meteorolo- 
gical conditions  thousands  of  miles  off,  on  all  sides,  would  be 
more  or  less  revolutionized.  In  these  many  changes,  each  of 
which  comprehends  countless  minor  ones,  the  reader  will  see 
the  immense  heterogeneity  of  the  results  wrought  out  by  one 
force,  when  that  force  expends  itself  on  a  previously  compli- 
cated area ;  and  he  will  readily  draw  the  corollary  that  from 
the  beginning  the  complication  has  advanced  at  an  increasing 
rate. 

I  159.  We  have  next  to  trace  throughout  organic  evolu 
tion,  this  same  all-pervading  principle.  And  here,  where 
the  transformation  of  the  homogeneous  into  the  heterogeneous 
was  first  observed,  the  production  of  many  changes  by  one 
cause  18  least  easy  to  demonstrate.  The  development  of  a  seed 
mto  a  plant,  or  an  ovum  into  an  animal,  is  so  gradual ;  «irhile 
the  forces  which  determine  it  are  so  involved,  and  at  the  same 
time  so  unobtrusive ;  that  it  is  difficult  to  detect  the  multipli- 
cation of  effects  which  is  elsewhere  so  obvious.  Nevertheless, 
by  indirect  evidence  we  may  establish  our  proposition ;  spite 
of  the  lack  of  direct  evidence. 

Observe,  first,  how  numerous  are  the  changes  which  any 


14a  THK    MULTIPLICATION   OF    EFFECTS. 

marked  Btimulutj  works  on  an  adult  organiam — a  human  hoiag. 
Tor  iiistduce.  An  alurming  sound  or  sight,  besides  imprussiona 
oa  tho  organs  of  ecose  and  tho  non'cs,  may  produce  a  start,  a 
Bcream,  a  distortion  of  the  face,  a  trembling  consequent  on 
general  mnacnlar  relaxation,  a  burst  of  perspiration,  an  pxcitcd 
action  of  the  heart,  a.  rush  of  blood  to  the  brain,  followed 
possibly  by  arrest  of  the  huarta  action  nnd  by  syncope  ;  and 
if  the  system  be  feeble,  an  illncsa  with  its  long  train  of 
complicated  symptoms  may  sot  in.  Similarly  in  eases  of 
disease,  A  minute  portion  of  tho  small-pox  virus  introduced 
into  the  system,  will,  in  a  severe  case,  cause,  dui'ing  the  first 
stage,  rigors,  beat  of  skin,  acoelerated  pulse,  furred  tonguo. 
loss  of  appetite,  thirst,  epigastric  uneasiness,  vomiting,  head- 
ache, pains  in  the  back  and  limbs,  muscular  weakness,  con- 
vulsions, delirium,  &c. ;  in  the  second  stage,  cutaneoua  erup- 
tion, itching,  tingling,  sore  throat,  swelled  fauces,  salivation, 
cough,  hoarseness,  dyspncca,  &c. ;  and  in  the  third  stage, 
(edematous  inflammations,  pneumonia,  pleurisy,  diarrhoea, 
inflammation  of  the  brain,  opbthalmia,  erysipelas,  &e. :  each 
of  which  enumerated  symptoms  is  itself  more  or  less  complex. 
Medicines,  special  foods,  better  air,  might  in  like  manner  be 
instanced  as  producing  multiplied  results.  I4^ow  it 

needs  only  to  consider  that  the  many  changes  thus  wrought 
by  one  force  on  an  adult  organism,  must  be  partially  paral- 
leled in  an  embryo-organiam,  to  understand  how  here  also 
the  production  of  many  eficcts  by  one  cause  is  a  source  of 
increasing  heterogeneity.  The  external  heat  and  other 
agencies  which  determine  tho  first  complications  of  the  germ, 
will,  by  acting  on  these,  superinduce  further  complications ; 
on  tljese  still  higher  and  more  numerous  ones ;  and  so  on 
continually :  each  organ  as  it  is  developed,  serving,  by  its 
actioEJs  and  reactions  on  tho  rest,  to  initbte  new  complexities. 
The  first  pulsations  of  tho  fottal  heart  must  simultaneously 
aid  the  unfolding  of  every  part.  The  growth  of  each  tissue, 
by  taking  from  the  blood  Bi>ccial  proportions  of  elements, 
ju.ul  modify  the  constitution   of  the   blood ;  and    so   must 
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modiiy  the  nutrition  of  all  the  other  tissues.  The  distributivcf 
actions,  implying  as  they  do  a  certain  waste,  neoessitate  an 
addition  to  the  blood  of  effete  matters,  which  must  influence 
the  rest  of  the  system,  and  perhaps,  as  some  think,  initiate 
the  formation  of  excretory  organs.  The  nervous  connections 
established  among  the  viscera  must  further  multiply  their 
mutual  influences.  And  so  with  every  modification  of 
structure — every  additional  part  and  every  alteration  in  the 
ratios  of  parts.  Still  stronger  becomes  the  proof  when 

we  call  to  mind  the  fact,  that  the  same  germ  may  be  evolved 
into  different  forms  according  to  circumstances.  Thus,  dur- 
ing its  earlier  stages,  every  embryo  is  sexless — becomes  either 
male  or  female  as  the  balance  of  forces  acting  on  it  deter- 
mines. Again,  it  is  well-known  that  the  larva  of  a  working- 
bee  will  develop  into  a  queen-bee,  if,  before  a  certain  period, 
its  food  be  changed  to  that  on  which  the  larvae  of  queen-bees 
are  fed.  Even  more  remarkable  is  the  case  of  certain 
entozoa.  The  ovum  of  a  tape-worm,  getting  into  the  intes- 
tine of  one  animal,  unfolds  in  to  the  form  of  its  parent ;  but 
if  carried  into  other  parts  of  the  system,  or  into  the  intestine 
of  some  unlike  animal,  it  becomes  one  of  the  sac-like  creatures, 
called  by  naturalists  Cysticerciy  or  Casnurif  or  JSchinococci 
— creatures  so  extremely  different  from  the  tape-worm 
in  aspect  and  structure,  that  only  after  careful  investiga- 
tions have  they  been  proved  to  have  the  same  origin. 
All  which  instances  imply  that  each  advance  in  embryonic 
complication  results  from  the  action  of  incident  forces  on  the 
complication  previously  existing.  Indeed,  the  now 

accepted  doctrine  of  epigenesis  necessitates  the  conclusion  that 
organic  evolution  proceeds  after  this  manner.  For  since  it  is 
proved  that  no  germ,  animal  or  vegetal,  contains  the  slightest 
rudiment,  trace,  or  indication  of  the  future  organism — since 
the  microscope  has  shown  us  that  the  first  process  set  up  in 
every  fertilized  germ  is  a  process  of  repeated  spontaneous 
fissions,  ending  in  the  production  of  a  mass  of  cells,  not  one 
of  which  exhibits   any  special  character ;  there   seems  no 
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ahemati\e  but  to  conclude  that  the  partial  organixaticm  *t 
wiy  mometit  subsistinj^  in  a  f-rowinp  embryo,  is  transforracd 
by  the  a^encieB  nctiug  on  it  into  ihe  sneceijding  phone  of 
oi^fanizatioD,  and  thia  into  t>,e  next,  until,  through  ever- 
increasing  onmplextticB,  the  ultimate  form  is  reach- 
ed. ThuB,  though  the  subtlety  of  the  forces  and  tlie 
slowness  of  the  metamorphosis,  prevent  us  from  direct tg 
tracing  the  genesis  of  many  changes  by  one  cause,  throughout 
the  succesaive  stages  which  every  eiobryo  passes  through ; 
yet,  intlirectl)/,  we  have  strong  evidence  that  thia  is  a  souroo 
of  increasing  heterogeneity.  Wo  hnve  marked  how  multi- 
tudinous are  the  effects  which  a  single  agency  may  generate 
in  an  adult  organism;  that  a  like  mult  (plication  of  effects 
must  happen  in  the  unfolding  organism,  we  have  inferred 
from  BiuidiT  illustrative  capf s ;  further,  it  has  ticcn  pointed 
out  that  the  ability  which  like  germs  have  to  ariginate  un^ 
like  forms,  implies  that  the  successive  transformations  rosolt 
from  the  new  changes  superinduced  on  prtrvious  changes; 
and  we  have  seen  that  structureless  as  every  germ  originally 
is,  the  development  of  an  organism  out  of  it  is  otherwine  in* 
comprehensible.  Doubtless  we  are  still  in  the  dark  respect- 
ing those  mysterious  properties  which  make  the  germ,  when 
subject  to  fit  influences,  undergo  the  special  changes  begin- 
ning this  series  of  transformations.  All  here  contended  i^ 
that  g^ven  a  germ  possessing  these  myatenous  properties,  the 
evolution  of  an  organism  from  it  depends,  in  part,  on  tJiat 
multiplication  of  effects  which  we  have  seen  to  he  a  cause  of 
erolutioQ  in  general,  so  far  as  we  have  yet  traced  it. 

When,  leaving  the  development  of  single  plants  and  ani- 
mals, we  pass  to  that  of  the  Earth's  fiora  and  fauna,  the 
course  of  the  argument  again  becomes  clear  and  simple. 
Though,  as  before  admitted,  the  fragmentary  facts  Palffion- 
tology  has  accumulated,  do  not  clearly  warrant  us  in  saying 
that,  in  the  lapse  of  geologic  time,  there  have  been  evolved 
more  heterogeneous  organiem;),  and  more  heterogmieoiu 
lUi^es  of  organisms ;  yet  wo  shall  now  sec  that  then 
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muti  ever  have  been  a  tendency  towards  these  rcsidts.  We 
shall  find  that  the  production  of  many  effects  by  one  canse, 
which,  as  already  shown,  has  been  all  along  increasing 
the  physical  heterogeneity  of  the  Earth,  has  further  neoes* 
sitated  an  increasing  heterogeneity  in  its  flora  and  fauna, 
individually  and  collectively.  An  illustration  wiU  make  this 
dear.  Suppose  that  by  a  series  of  upheavals,  occur- 

ring, as  they  are  now  known  to  do,  at  long  intervals,  the  East 
Indian  Archipelago  were  to  be  raised  into  a  continent,  and  a 
chain  of  mountains  formed  along  the  axis  of  elevation.    By 
the  first  of  these  upheavals,  the  plants  and  animals  inhalnt- 
ing  Borneo,  Sumatra,  New  Guinea,  and  the  rest,  would  be 
subjected  to  slightly-modified  sets  of  conditions.    The  climate 
in  goieral  would  be  altered  in  temperature,  in  humidity,  and 
in  its  periodical  variations ;  while  the  local  differences  would 
be  multiplied.     These  modifications  would  affect,  perhaps 
inappreciably,  the  entire  flora  and  fauna  of  the  region.    The 
change  of  level  would  produce  additional  modifications; 
varying  in  different  species,  and  also  in  different  members  of 
the  same  species,  according  to  their  distance  from  the  axis  of 
elevation.    Plants,  growing  only  on  the  sea-shore  in  special 
localities,  might  become  extinct.     Others,  living  only  in 
swamps  of  a  certain  humidity,  would,  if  they  survived  at  all, 
probably  undergo  visible  changes  of  appearance.     While 
more   marked    alterations   would    occur    in  some    of    the 
plants  that  spread  over  the  lands  newly  raised  above  the 
sea.     The  animals  and  insects  living  on  these  modified  plants, 
would  themselves  be  in  some  degree  modified  by  change  of 
food,  as  well  as  by  change  of  climate ;  and  the  modification 
would  be  more  marked  where,  from  the  dwindling  or  disap- 
pearance of  one  kind  of  plant,  an  allied  kind  was  eaten.     Id 
the  lapse'  of  the  many  generations  arising  before  the  next  up- 
heaval, the  sensible  or  insensible  alterations  thus  produced  in 
each  species,  would  become  organized — in  all  the  races  that 
rurvivcd  there  would  be  a  more  or  less  complete  adaptation 
to  the  new  conditions.    The  next  upheaval  would  suporiu* 
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duce  furtber  organic  chunges,  implying  wider  divergences 
from  the  primary  forms ;  and  so  repeatedly.  Now  however 
let  it  be  observed  that  this  rovolulion  would  not  be  a  eubsti- 
tution  of  a  thousand  moditiod  species  fur  the  thousand 
original  species  ;  but  in  place  of  the  thousand  original  epocies 
there  would  arise  scTeral  thousand  species,  or  varietieB,  or 
changed  forms.  Each  species  Toeing  diatributed  over  an  area 
of  some  extent,  and  tending  continually  to  colonize  the  new 
area  exposed,  its  different  members  would  be  subject  to  dif- 
f<:rent  sets  of  changes.  Plants  aud  animals  migrating  to- 
wards  the  equator  would  not  be  affected  in  tbe  same  way 
u'ith  others  migrating  from  it.  Those  which  spread  towards 
the  new  shores,  would  undergo  changes  unlike  the  changes 
undergone  by  those  which  spread  into  the  mountains.  Thus, 
each  original  race  of  organisms  would  become  the  root  from 
which  diverged  several  races,  di  ffering  more  or  less  from  it  and 
from  each  other ;  and  while  some  of  these  might  subeequeutly 
disappear,  probably  more  than  one  would  survive  in  the  next 
geologic  period :  the  very  dispersion  itself  increasing  the 
chances  of  survivaL  Not  only  would  there  be  certain  modi- 
fications thus  caused  by  changes  of  physical  conditions  and 
food ;  but  also  in  some  coses  other  modifications  caused  by 
changes  of  habit.  The  fauna  of  each  island,  peopling,  step 
by  step,  the  newly-raiaed  tracts,  would  eventually  come  in 
contact  with  the  faunas  of  other  islands ;  and  some  members 
of  these  other  faunas  would  be  unlike  auy  creatures  befora 
seen.  Herbivores  meeting  with  new  beasts  of  prey,  would, 
in  some  cases,  be  led  into  modes  of  defence  or  escape  differ- 
ing from  those  previously  used ;  and  simultaneously  the 
boasts  of  prey  would  modify  their  modes  of  pursuit  and 
attack.  We  know  that  when  circumstances  demand  it,  such 
changes  of  habit  do  take  place  in  animals;  and  we  know 
that  if  the  new  habits  become  the  dominant  ones,  they 
must  eventually  in  some  degree  alter  the  organiza> 
tion.  Observe  now,  however,  a  further  consequence. 

There  must  arise  not  nmply  a  tendency  towards  the  difiano 
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tiation  of  oach  race  of  organisms  into  several  races ;  but  also 
a  timdency  to  tlie  occasional  production  of  a  somewhat  higher 
organism.  Taken  in  the  mass,  these  divergent  varieties^ 
which  have  been  caused  by  fresh  physical  conditions  and 
habits  of  life,  will  exhibit  alterations  quite  indefinite  in  kind 
STid  degree ;  and  alterations  that  do  not  necessarily  consti- 
tute an  advance.  Probably  in  most  cases  the  modified  type 
will  be  not  appreciably  more  heterogeneous  than  the  original 
one.  But  it  must  now  and  then  occur,  that  some  division  of 
a  species,  falling  into  circumstances  which  give  it  rather 
more  complex  experiences,  and  demand  actions  somewhat 
more  involved,  will  have  certain  of  its  organs  further  dif« 
forentioted  in  proportionately  small  degrees — will  become 
slightly  more  heterogeneous.  Hence,  there  will  from  time 
to  time  ariso  on  increased  heterogeneity  both  of  the  Earth's 
flora  and  faima,  and  of  individual  races  included  in  them. 
Omitting  detailed  explanations,  and  allowing  for  the  qualifi- 
cations  which  cannot  here  be  specified,  it  is  su£Bciently  dear 
that  geological  mutations  have  all  along  tended  to  complicate 
the  forms  of  life,  whether  regarded  separately  or  collectively. 
That  multiplication  of  efiects  which  has  been  a  part-cause  of 
the  transformation  of  the  Earth's  crust  from  the  simple  into 
die  complex,  has  simultaneously  led  to  a  parallel  transforma^ 
tion  of  the  Life  upon  its  surface.* 
The  deduction  here  drawn  from  the  established  truths  of 

*  Had  this  paragraph,  first  published  in  the  WestnUntUr  Bivmo  in  1857,  been 
written  after  the  appearance  of  Mr.  Darwin's  work  on  The  Origin  of  Speeies,  it 
would  doubtless  hate  been  otherwise  expressed.  Reference  would  hare  been 
made  to  the  process  of  **  natural  selection/'  as  greatly  &cilitating  the  differenti- 
ations described.  As  it  is,  howerer,  I  prefer  to  let  the  passage  stand  in  its  origi- 
nal shape  :  partly  because  it  seems  to  me  that  these  successite  changes  of  condi* 
tions  would  produce  divergent  varieties  or  species,  apart  from  the  influence  of 
**  natural  selection  "  (thongh  in  leas  numerous  ways  as  well  as  less  rapidly) ;  and 
partly  because  I  conceive  that  in  the  absence  of  these  suoeessive  changes  of  con- 
ditions, **  natural  selection  **  would  effect  comparatively  little.  Let  me  add  that 
thongh  thtsse  positions  are  not  enunciated  in  The  Origin  of  Speeiee,  yet  a  oommoa 
friend  gives  me  reason  to  think  that  Mr.  Darwin  would  coincide  in  them ;  if  he 
did  not  indeed  consider  them  as  tacitly  implied  in  hii  work. 
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gwilogy  and  the  general  laws  of  life,  gains  inunenBely  in  wwght 
on  finding  it  to  be  in  harmony  with  an  induction  drawn  frora 
direct  exporienee.  Just  that  divergence  of  mtmv  races  &om 
•me  race,  which  we  inferred  mast  have  been  continaally  oc- 
curring during  geologic  time,  we  know  to  have  occurred  dur- 
mg  the  pre-historic  and  hiatorio  periods,  in  man  and  domeslio 
animals.  And  just  that  multiplication  of  effects  which  we 
concluded  must  have  been  instrumental  to  the  first,  we  see 
haa  in  a  groat  meaaure  wrought  the  last.  Single  causes,  aa 
famine,  pressure-  of  population,  war,  have  periodically  led  to 
further  dispersions  of  mankind  and  of  dependent  creatures : 
each  such  dispersion  initiating  new  modifications,  new  vanetiea 
of  type.  Whether  all  the  human  races  be  or  be  not  derived 
from  one  stock,  philology  makee  it  clear  that  whole  groups  of 
races,  now  easily  distinguishable  from  each  other,  were  origin- 
ally one  race— that  the  difiiisioii  of  one  nca  into  Sifiercnt 
climatee  and  conditions  of  exiatence  has  produced  many 
altered  forms  of  it.  Similarly  with  domestic  animala.  Thongh 
in  some  cases  (as  that  of  dogs)  community  of  origin  will  per- 
haps be  diaputed,  yet  ia  other  cases  (as  that  of  the  sheep  or 
the  cattle  of  our  own  country)  it  will  not  be  questioned  that 
local  diBerences  of  climate,  food,  and  treatment,  have  trans- 
formed one  original  breed  into  niunerous  breeds,  now  beooma 
so  far  distinct  as  to  produce  unstable  hybrids.  Moreover 
through  the  complication  of  effects  flowing  from  single  causes, 
we  here  find,  what  we  before  inferred,  not  only  an  increase  ot 
general  heterogeneity,  but  also  of  special  heterogeneity. 
While  of  the  divergent  divisions  and  subdivisions  of  the  hu- 
man nice,  many  have  undergone  changes  not  constituting  an 
advance ;  others  have  become  decidedly  more  heterogeneous. 
The  civilized  European  departs  more  widely  from  the  vert^ 
bnite  archetype  than  doea  the  savage. 

I  160   A  sensation  does  not  expend  itself  in  arousing  some 

nngle  state  of  consciousness ;  but  the  state  of  conscionsnesi 

^arousGd  is  made  tp  of  various  represented  sensaUonaooimected 
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I9  oo-existence,  or  sequence  with  the  presented  eensatioiL 
And  that,  in  proportion  as  the  grade  of  intelligenoe  is  high, 
the  number  of  ideas  suggested  is  great,  may  be  readily  inferred. 
Let  us,  however,  look  at  the  proof  that  here  too,  each  change 
ia  the  parent  of  many  changes ;  and  that  the  multiplication 
uicreases  in  proportion  as  the  area  affected  is  complex. 

Were  some  hitherto  unknown  bird,  driven  say  by  stress  of 
weather  from  the  remote  north,  to  make  its  appearance  on 
our  shores,  it  would  excite  no  speculation  in  the  sheep  or  cat* 
tie  amid  which  it  alighted :  a  perception  of  it  as  a  creature 
like  those  constantly  flying  about,  would  be  the  sole  inter- 
ruption of  that  dull  current  of  consciousness  which  accom- 
panies grazing  and  rumination.  The  cow-herd,  by  whom  we 
may  suppose  the  exhausted  bird  to  be  presently  caught,  would 
probably  gaze  at  it  with  some  slight  curiosity,  as  being  un- 
like any  he  had  before  seen — would  note  its  most  conspicuous 
markings,  and  vaguely  ponder  on  the  questions,  where  it 
came  from,  and  how  it  came.  The  village  bird-stuffer  would 
have  suggested  to  him  by  the  sight  of  it,  sundry  forms  to 
which  it  bore  a  little  resemblance ;  would  receive  from  it  more 
numeroue  and  more  specific  impressions  respecting  structure 
and  plumage;  would  be  reminded  of  various  instances  of 
birds  brought  by  storms  from  foreign  parts — would  tell  who 
found  them,  who  stuffed  them,  who  bought  them.  Suppos- 
ing the  unknown  bird  taken  to  a  naturalist  of  the  old  school, 
interested  only  in  extemak,  (one  of  those  described  by  the 
late  Edward  Forbes,  as  examining  animals  as  though  they  were 
merely  skins  filled  with  straw,)  it  would  excite  in  him  a  more 
involved  series  of  mental  changes :  there  would  be  an  elabor- 
ate examination  of  the  feathers,  a  noting  of  all  their  technical 
distinctions,  with  a  reduction  of  these  perceptions  to  certain 
equivalent  written  symbols;  reasons  for  referring  the  new 
form  to  a  particular  family,  order,  and  genus  would  be  sought 
out  and  written  down ;  communications  with  the  secretary  of 
some  society,  or  editor  of  some  journal,  would  foUow ;  ano 
probably  taere  would  be  not  a  few  thoughts  about  the  addi- 
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bra  of  the  ii  to  the  describor's  name,  to  form  tlie  Dontu  of  the 
■pecies.  Lastly,  in  the  miiid  of  a  cotuparative  anatomiat.  sucJi 
K  new  species,  should  it  happen  to  hiive  any  murked  internal 
peculiarity,  might  produce  additional  sets  of  changes— might 
very  possibly  suggest  modified  views  respecting  the  relatioR- 
•hipa  uf  the  divkion  to  which  it  belonged  ;  or,  perhaps,  alter 
his  conceptions  of  the  homologies  and  developments  of  certain 
organs;  and  the  conclusions  drawn  might  not  improbably 
enter  a»  elements  into  still  wider  inquiries  concerning  the 
origin  of  organic  forms. 

From  ideaa  let  ub  turn  to  emotions.  In  a  young  child,  a 
father's  anger  produces  UtCe  else  than  vague  fear — a  disagree- 
able sense  of  impending  evil,  taking  various  shapos  of  physi- 
cal suircring  or  deprivation  of  pleasures.  In  elder  children, 
the  same  harsh  words  will  arouse  additional  feelings :  som^ 
times  a  senso  of  shame,  of  penitence,  or  of  sorrow  for  bar- 
ing offended.;  at  other  times,  a  sense  of  injustice,  and  a 
consequent  anger.  In  the  wife,  yet  a  further  range  of  feel- 
ings may  come  into  existence— perhaps  wounded  a&ecCionj 
perhaps  self-pity  for  ill-usage,  perhaps  contempt  for  groood- 
leas  irritability,  perhaps  sympathy  for  some  suffering  which 
the  irritability  indicates,  perhaps  anxiety  about  an  unknown 
misfortune  which  she  thinks  has  produced  it.  Nor  are  we 
without  evidence  that  among  adults,  the  like  differences  of  de- 
velopment are  accompanied  by  like  differences  in  the  number 
of  emotions  that  are  aroused,  in  combination  or  rapid  succes- 
sion—the lower  natures  being  characterized  by  that  impul- 
siveness which  results  from  the  uncontrolled  action  of  a  few 
feelings ;  and  the  higher  natures  being  characterized  by  the 
simultaneous  action  of  many  secondary  feelings,  modiiying 
those  first  awakened. 

Possibly  it  will  be  objected  that  tne  illustrations  here  given, 

are  drawn  from  the  functional  changes  of  the  nervous  system, 

not  &om  its  structural  changes ;   and  that  what  is  proved 

among  the  first,  does  not  necessarily  hold  among  the  last 

L  This  mupt  be  admitted.     Those,  however    who  recognize  liu 
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tradi  that  the  structaral  changes  are  the  slowly  accamulated 
results  of  the  functional  changes,  wiU  readily  draw  the  corol* 
lary,  that  a  part-cause  of  the  erolution  of  the  nervous  system, 
as  of  other  evolution,  is  this  multiplication  of  effects  which 
becomes  ever  greater  as  the  development  becomes  higher. 

$  161.  If  the  advance  of  Man  towards  greater  heterogene- 
ity in  both  body  and  mind,  is  in  part  traceable  to  the  produc- 
tion of  many  effects  by  one  cause,  still  more  clearly  may  the 
advance  of  Society  towards  greater  heterogeneity  be  so  ex- 
plained.  Consider  the  growth  of  an  industrial  organization. 
When,  as  must  occasionally  happen,  some  individual  of  a 
tribe  displays  unusual  aptitude  for  making  an  article  of  gen* 
eral  use  (a  weapon,  for  instance)  which  was  before  made  by 
each  man  for  himself,  there  arises  a  tendency  towards  the 
differentiation  of  that  individual  into  a  maker  of  weapons. 
His  companions  (warriors  and  hunters  all  of  them)  severally 
wish  to  have  the  best  weapons  that  can  be  made ;  and  are 
therefore  certain  to  offer  strong  inducements  to  this  skilled 
individual  to  make  weapons  for  them.  He,  on  the  other  hand, 
having  both  an  imusual  faculty,  and  an  unusual  liking,  for 
making  weapons  (the  capacity  and  the  desire  for  any  occu- 
pation being  commonly  associated),  is  predisposed  to  fulfil 
these  commissions  on  the  offer  of  adequate  rewards:  espe* 
cially  as  his  love  of  distinction  is  also  gratified.  This  first 
specialization  of  function,  once  commenced,  tends  ever  to  be- 
come more  decided.  On  the  side  of  the  weapon-maker,  con- 
tinned  practice  gives  increased  skill — increased  superiority  to 
his  products.  On  the  side  of  his  clients,  cessation  of  practice 
entails  decreased  skilL  Thus  the  influences  that  determine 
this  division  of  labour  grow  stronger  in  both  ways:  this 
social  movement  tends  ever  to  become  more  decided  in  tho 
direction  in  which  it  was  first  set  up;  and  the  incipient 
heterogeneity  is,  on  the  average  of  cases,  likely  to  become 
permanent  for  that  generation,  if  no  longer.  Such  a 

process,  besides  differentiating  the  social  masb  into  two  parts, 
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the  one  monopolizing,  or  almost  raooopoUzing,  the  purfoi-iu- 
aace  of  a  certain  fimction,  aud  the  other  having  lost  the 
habit,  and  in  eome  measuru  the  power,  of  performjig  that 
function,  has  a  tendency  to  initiate  other  ditTerontiations.  The 
advance  described  implies  the  introduction  of  barter :  the 
maker  of  weapons  has,  on  each  occasion,  to  be  paid  in  such 
other  articlea  ua  he  agrees  to  take  in  exchange.  Now  he  will 
not  habitually  take  m  exchauge  one  kind  of  article,  but  many 
kinds.  lie  does  not  want  niats  only,  or  okine,  or  fishing-gear ; 
but  ho  want^  all  these  ;  and  on  each  occa<iion  will  barg«un 
for  the  particular  things  he  most  needs.  What  follows  ?  If 
among  the  membera  of  the  tribe  there  exist  any  slight  differ- 
ences of  skill  in  the  manufacture  of  these  various  things,  as 
there  are  almost  sure  to  do,  the  weapon-maker  will  take  from 
each  one  the  thing  which  thot  one  excels  in  making :  he  will 
exchange  for  muts  with  him  whose  mats  are  sii[)crior,  and 
will  bargain  for  the  fishing-gear  of  whoever  haa  the  best. 
But  lie  who  lias  bartered  away  his  mata  or  his  fishing-gear, 
must  make  other  mata  or  fishing-gear  for  himself;  and  in  so 
doing  must,  in  some  decree,  furUier  develop  hia  aptitude. 
Thus  it  results  that  the  small  specialities  of  faculty  poaseased 
by  Tarioua  membera  of  the  tribe  will  tend  to  grow  more  de- 
cided. If  such  transactions  are  from  time  to  time  repeated, 
these  specializations  may  become  appreciable.  And  whether 
or  not  there  ensue  distinct  differentiations  of  other  individ- 
uals into  makers  of  particular  articles,  it  is  clear  that  incipi- 
ent differentiations  take  place  throughout  the  tribe :  the  one 
original  cause  produces  not  only  the  first  dual  effect,  but  a 
number  of  secondary  dual  eSbcta,  like  in  kind  but  minor  in 
degree.  This  process,  of  which  traces  may  bo  seen 

among  groups  of  aohool-boys,  cannot  well  produce  a  lasting 
diatribution,.  of  functions  in  an  unsettled  tribe;  but  where 
there  grows  up  a  fixed  and  multiplying  community,  anch 
diSereotiotions  become  permanent,  and  increose  with  each 
generation.  An  addition  to  the  number  of  citizens,  involv 
ing  a  greait^r  icmand  for  every  commodity,  intennfies  tht 
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fuiiotional  activity  of  eacli  specialized  person  or  class ;  and 
this  renders  the  specialization  more  definite  where  it  al- 
ready exists,  and  establishes  it  where  it  is  but  nascent.  By 
increasing  the  pressure  on  the  means  of  subsistence,  a  larger 
population  again  augments  these  results ;  since  every  Individ- 
ual  is  forced  more  and  more  to  confine  himself  to  that  which 
he  can  do  best,  and  by  which  he  can  gain  most.  And  this 
industrial  progress,  by  aiding  future  production,  opens  the 
•way  for  further  growth  of  population,  which  reacts  as  be- 
fore. Presently,  under  the  same  stimuli,  new  occu- 
pations arise.  Competing  workers,  severally  aiming  to  pro- 
duce improved  articles,  occasionally  discover  better  processes 
or  better  materials.  In  weapons  and  cutting-tools,  the  substi- 
tution of  bronze  for  stone  entails  on  him  who  first  makes  it,  a 
great  increase  of  demand — so  great  an  increase  that  he  pre- 
sently finds  all  his  time  occupied  in  making  the  bronze  for  the 
articles  he  sells,  and  is  obliged  to  depute  the  fashioning  of 
these  articles  to  others ;  and  eventually  the  making  of  bronze, 
thus  gradually  difierentiated  from  a  pre-existing  occupation, 
becomes  an  occupation  by  itself.  But  now  mark  the  ramified 
changes  which  follow  this  change.  Bronze  soon  replaces  stone, 
not  only  in  the  articles  it  was  first  used  for,  but  in  many  others ; 
and  so  a£fects  the  manufacture  of  them.  Further,  it  afl*ects  the 
processes  which  such  improved  utensils  subserve,  and  the  re- 
sulting products — modifies  buildings,  carvings,  dress,  personal 
decorations.  Yet  again,  it  sets  going  simdry  manufactures 
which  were  before  impossible,  from  lack  of  a  material  fit  for 
the  requisite  tools.  And  all  these  changes  react  on  the  peo- 
|il6 — increase  their  manipulative  skill,  their  intelligence,  their 
Qomfort — refine  their  habits  and  tastes. 

It  is  out  of  the  question  here  to  follow  through  its  succes- 
sive complications,  this  increasing  social  heterogeneity  that 
results  from  the  production  of  many  efiects  by  one  cause. 
But  leaving  the  intermediate  phases  of  social  development, 
let  us  take  an  illustration  from  its  passing  phase.     To  trace 

the  effects  of  steam-power,  in  its  manifold  applications  to 
21 
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auning,  navigation,  and  manufacturea,  would  cany  ns  into 
unmanageable  detaiL  Let  us  confine  ourselves  to  the  latest 
embodiment  of  Bteam-power — the  locomotive  engine.  Thia, 
as  the  proximate  cause  of  our  railway-system,  has  changed 
the  face  of  the  country,  the  course  of  trade,  and  the  habits  of 
the  people.  Consider,  first,  the  complicated  sets  of  changoi 
that  precede  the  making  of  every  railway — the  provisional 
an'angementa,  the  meetings,  the  registration,  the  trial- section, 
the  parliamentary  survey,  tho  lithographed  plans,  the  books 
of  reference,  the  local  deposits  and  notices,  the  application  to 
Parliament,  the  passing  Standing -Orders  Committee,  the  first, 
aocood,  and  third  readings :  each  of  which  brief  heads  indi- 
cates a  multiplicity  of  transactions,  and  the  further  develop- 
ment of  suiidr)'  occupations,  (as  those  of  engineers,  surveyors, 
lithograpliera,  parliamentary  agents,  sh:i re- brokers,)  and  tho 
creatioa  of  sundry  others  (as  thow  of  trafSc-tokers,  referencfr- 
takera).  Consider,  next,  the  yet  more  marked  changes 
implied  in  railway  cooatniction — the  cuttings,  embankings, 
tonneUings,  diversions  of  roads ;  the.  building  of  bridgea  and 
stations ;  the  laying  down  of  ballast,  sleepers,  and  rails ;  the 
making  of  engines,  tenders,  carriages,  and  wagons :  which 
processes,  acting  upon  numerous  trades,  increase  tlie  import- 
ation of  timber,  the  quarrying  of  stone,  the  manu&cture  of 
iron,  the  mining  of  ooal,  the  burning  of  bricks ;  institute  a 
variety  of  special  manufactm^s  weekly  advertised  in  the 
Saiiway  Timet  i  and  call  into  being  some  new  claasn  of 
workers  —  drivers,  stokers,  cleaners,  plate-layers,  Ac  Ac 
Then  come  the  changes,  more  numerous  and  involved  still, 
which  railways  in  action  produce  on  the  community  at  large. 
Ihe  organization  of  every  business  is  more  or  less  modified ; 
ease  of  communication  makes  it  better  to  do  directly  what 
was  before  done  by  proxy ;  agencies  are  established  where 
previously  they  would  not  have  paid;  goods  are  obtained 
firom  remote  wholesale  houses  instead  of  near  retail  ones ;  and 
commodities  are  used  which  distance  once  rendered  inacces- 
sible.   The  rapdity  and  small  cost  of  carriage,  tend  to  Bpecial- 
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kie  more  than  erer  the  indnfitries  of  different  diBtrietB — to 
oonfine  each  manufacture  to  the  parts  in  which,  from  local 
adyantageSi  it  can  be  best  carried  on.  Economical  distribu* 
tion  equalizes  prices,  and  also,  on  the  average,  lowers  prices  : 
thus  bringing  divers  articles  within  the  means  of  those  before 
unable  to  buy  them,  and  so  increasing  their  comforts  and 
improving  their  habits.  At  the  same  time  the  practice  of 
travelling  is  immensely  extended.  Glasses  who  before  could 
not  afford  it,  take  annual  trips  to  the  sea ;  visit  their  distant 
relations;  make  tours;  and  so  we  are  benefited  in  body, 
feelings,  and  intellect.  The  more  prompt  transmission  of 
letters  and  of  news  produces  further  changes — ^makes  the 
pulse  of  the  nation  faster.  Yet  more,  there  arises  a  wide 
dissemination  of  cheap  literature  through  railway  book-stalls, 
and  of  advertisements  in  railway  carriages :  both  of  them 
aiding  ulterior  progress.  And  the  innumerable  changes  here 
briefly  indicated  are  consequent  on  the  invention  of  the  loco- 
motive engine.  The  social  organism  has  been  rendered  more 
heterogeneous,  in  virtue  of  the  many  new  occupations  intro- 
duced, and  the  many  old  ones  further  specialized ;  prices  in 
all  places  have  been  altered ;  each  trader  has,  more  or  less, 
modified  his  way  of  doing  business ;  and  every  person  has 
been  affected  in  his  actions,  thoughts,  emotions. 

The  only  further  fact  demanding  notice,  is,  that  we  here 
aee  more  clearly  than  ever,  that  in  proportion  as  the  area  over 
which  any  influence  extends,  becomes  heterogeneous,  the 
results  are  in  a  yet  higher  degree  multiplied  in  number  and 
kind.  While  among  the  primitive  tribes  to  whom  it  was 
first  known,  caoutchouc  caused  but  few  changes,  among  our^ 
selves  the  changes  have  been  so  many  and  varied  that  the 
history  of  them  occupies  a  volume.  Upon  the  small,  homo- 
geneous community  inhabiting  one  of  the  Hebrides,  the 
electric  telegraph  would  produce,  were  it  used,  scarcely  any 
results ;  but  in  England  the  results  it  produces  are  multitu* 
dinous. 

Space  permitting,  the  synthesis  might  here  be  pursued 
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iu  relation  to  all  the  subtler  products  of  social  life.  It  might 
bo  shown  how,  in  Science,  an  advance  of  one  division  pre- 
sently advancea  other  divisions — how  Astronomy  lias  been 
immeneely  forwarded  by  discoveries  in  Optics,  while  other 
optical  discoveries  have  initiated  Microscopic  Anatomy,  and 
greatly  aided  the  growth  of  Physiology — how  Chemistry  has 
indirectly  increasod  our  knowledge  of  Electricity,  Magnetism. 
Biology,  Geology — how  Electricity  has  reacted  on  Chemisinr 
and  Magnetism,  developed  our  views  of  Light  and  Heat,  and 
disclosed  sundry  laws  of  nervous  action.  In  Literature  the 
same  truth  might  be  exhibited  in  the  still-multiplj-ing  forma 
of  periodical  publications  that  have  descended  from  the  firet 
newspaper,  and  which  have  severally  acted  and  reacted  on 
other  forms  of  literature  and  on  each  other ;  or  in  the  bi&s 
given  by  each  book  of  power  to  various  subsequent  books. 
The  influeuee  which  a  new  school  of  Painting  (as  that  of  the 
pre-Rafia elites)  exercises  on  other  schools;  the  hints  which 
all  kinds  of  pictorial  art  are  deriving  from  Photography ;  the 
complex  results  of  new  critical  doctrines  ;  might  severally  be 
dwelt  on  as  displaying  the  like  multiplication  of  effects.  But 
it  would  needlessly  tax  the  reader's  patience  to  detail,  ia 
their  many  ramifications,  these  various  changes ;  here  be- 
come so  involved  and  subtle  as  to  be  followed  with  Kam 
difficulty. 

§  162.  After  the  argument  which  closed  the  last  chapter,  a 
parallel  one  seems  here  scarcely  required.  For  symmetiT's 
sake,  however,  it  will  be  proper  briefly  to  point  out  how  the 
multiplication  of  effects,  like  the  instability  of  the  homo 
geneous,  is  a  corollary  from  the  persistence  of  force. 

Things  which  we  call  different  are  things  which  react  in 
different  ways ;  and  we  can  know  them  as  different  only  by 
the  differences  in  their  reactions.  When  we  distinguish 
bodies  as  hard  and  eoft,  rough  and  smooth,  we  simply  mean 
that  certain  like  muscular  forces  expended  on  ^em  am 
flawed  bv  unlike  efts  of  sensations — unlike  reactive  foruw 
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Objects  that  aro  classed  as  red,  blue,  yeUow,  &c.,  are  objects 
that  decompose  light  in  strongly-contrasted  ways ;  that  is,  we 
know  contrasts  of  colour  as  contrasts  in  the  changes  produced 
in  a  uniform  incident  force.  Manifestly,  any  two  things 
which  do  not  work  unequal  effects  on  consciousness,  either  by 
unequally  opposing  our  own  energies,  or  by  impressing  our 
senses  with  unequally  modified  forms  of  certain  externa] 
energies,  cannot  be  disting^uished  by  us.  Hence  the  proposi 
tion  that  the  different  parts  of  any  whole  must  react  differ* 
ently  on  a  uniform  incident  force,  and  must  so  reduce  it  to 
a  group  of  multiform  forces,  is  in  essence  a  truism.  A 
further  step  will  reduce  this  truism  to  its  lowest  terms. 

When,  from  unlikeness  between  the  effects  they  produoe 
on.  consciousness,  we  predicate  unlikeness  between  two  ob- 
jects, what  is  our  warrant?  and  what  do  we  mean  by  the 
unlikeness,  objectively  considered  P  Our  warrant  is  the  per- 
sistence of  force.  Some  kind  or  amount  of  change  has  been 
wrought  in  us  by  the  one,  which  has  not  been  wrought  by 
the  other.  This  change  we  ascribe  to  some  force  exercised  by 
the  one  which  the  other  has  not  exercised.  And  we  have  no 
alternative  but  to  do  this,  or  to  assert  that  the  change  had 
no  antecedent;  which  is  to  deny  the  persistence  of  force. 
Whence  it  is  further  manifest  that  what  we  regard  as  the 
objective  unlikeness  is  the  presence  in  the  one  of  some  force, 
or  set  of  forces,  not  present  in  the  other — something  in  tho 
kinds  or  amounts  or  directions  of  the  constituent  forces  of  the 
one,  which  those  of  the  other  do  not  parallel.  But  now  if 
things  or  parts  of  things  which  we  call  different,  are  those  of 
which  the  constituent  forces  differ  in  one  or  more  respects  ; 
what  must  happen  to  any  like  forces,  or  any  uniform  force, 
falling  on  them  ?  Such  like  forces,  or  parts  of  a  uniform 
force,  must  be  differently  modified.  The  force  which  is  pre- 
sent in  the  one  and  not  in  the  other,  must  be  an  element  in 
the  conflict — must  produce  its  equivalent  reaction ;  and  must 
60  affect  the  total  reaction.     To  say  otherwise  is  to  say  that 
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this  diSeroDtial  force  will  produce  no  effect ;  whieh  ia  to  ray 
that  force  is  not  poraistent. 

I  need  not  develop  this  corollary  further.  It  manifostly 
follows  that  u  uniform  force,  falling  on  a  uniform  aggre- 
gate, must  undergo  diBpersion  ;  that  fulling  on  an  aggregate 
made  up  of  unlike  part«,  it  must  undergo  dispersion  from 
each  part,  as  well  ua  qualitative  diiferentiationa ;  that  in  pro- 
portion as  tlie  parts  are  unlike,  these  qualilative  differentia- 
tions must  bo  marked  ;  that  in  proportion  to  the  number  of 
the  parts,  they  must  be  numerous  ;  that  the  secondary  for.'is 
BO  produced,  must  undergo  further  trangformatioua  while 
working  equivalent  transformations  in  the  parts  that  cbango 
them  ;  and  similarly  with  the  forces  they  generate.  Thus  the 
conclusions  that  a  part-cause  of  Evolution  is  the  multiplica- 
tion of  effects ;  and  that  this  increases  in  geometrical  progres- 
sion as  the  hetorogenoity  becomes  greater ;  are  not  only  to  bo 
established  inductively,  but  an  deduciUe  fiom  the  deepest 
c^  all  truths 
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(  163.  Thx  general  interpretation  of  Evolution  ia  far  fiom 
being  completed  in  the  preceding  chapters.  We  must  con- 
template its  changes  under  yet  another  aspect,  before  we  can 
form  a  definite  conception  of  the  process  constituted  by  them. 
Though  the  laws  already  set  forth,  furnish  a  key  to  the  re- 
arrangement of  parts  which  Evolution  exhibits,  in  so  fiir  as 
it  is  an  advance  from  the  uniform  to  the  multiform ;  they 
fhmish  no  key  to  this  re-arrangement  in  so  far  as  it  is  aa 
advance  from  the  indefinite  to  the  definite.  On  studying  the 
actions  and  re-actions  everywhere  going  on,  we  have  found 
it  to  follow  inevitably  from  a  certain  primordial  truth,  that 
the  homogeneous  must  lapse  into  the  heterogeneous,  and  that 
the  heterogeneous  must  become  more  heterogeneous  ;  but  we 
have  not  discovered  why  the  difierently-afiected  parts  of  any 
simple  whole,  become  clearly  marked  off  from  each  other,  at 
the  same  time  that  they  become  unlike.  Thus  far  no  reason 
has  been  assigned  why  there  should  not  ordinarily  arise  a 
vague  chaotic  heterogeneity,  in  place  of  that  orderly  hetero- 
geneity displayed  in  Evolution.  It  still  remains  to  find  out 
the  cause  of  that  local  integration  which  accompaniea 
local  differentiation — that  gradually-completed  segregation 
of  like  units  into  a  group,  distinctly  separated  from  neigh- 
bouring groups  which  are  severally  made  up  of  other  kinds 
of  units.    The  rationale  will  be  conveniently  introduced  by  a 
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few  instances  in  nhJch  yo  may  watoli  this  segregalivu  pro- 
cess taking  place. 

When  towards  the  end  of  September,  the  trees  are  gaiiiing 
their  autumn  colours,  and  wb  are  hoping  shortly  to  aeo  a 
further  change  increasing  still  more  the  beauty  of  tlie  land- 
scape, wo  are  not  uncommonly  disapptuuted  by  the  occur- 
rence of  an  eq^uinoxial  gale.  Out  of  the  mixod  mass  of 
foliage  on  each  branch,  the  strong  current  of  air  carries 
away  the  decaying  and  brightly -tin  ted  leaves,  but  foils  to 
detach  those  which  are  still  green.  And  ■while  these  last, 
frayed  and  seared  by  long-continued  be-atings  against  each 
other,  and  the  twigs  around  tlicni,  give  a  sombre  colour  1« 
ibe  woods,  the  red  and  yellow  and  orange  leaves  are  collected 
together  in  ditches  and  behind  walls  and  in  corners  where 
eddies  allow  them  to  settle.  That  is  to  say,  by  the  action  of 
that  uniform  force  which  the  wind  exerts  on  both  kinds,  the 
dying  leaves  are  picked  out  from  among  their  still  living  oom- 
paoions  and  gathered  in  places  by  thenuelves.  Again,  the 
separation  of  particles  of  different  sizes,  as  dust  and  sand 
irom  pebbles,  may  be  similarly  effected ;  as  we  see  on  wvtj 
road  in  Mareh.  And  from  the  days  of  Homer  downwards^ 
the  power  of  currents  of  air,  natural  and  artificial,  to  part 
from  one  another  vmita  of  unlike  specific  gravities,  bos 
been  habitually  utilized  in  the  winnowing  of  chaff  from 
wheat.  In  every  river  we  see  how  the  mixed  mi^ 

terials  carried  down,  are  separately  deposited — how  in  rapids 
the  bottom  gives  rest  to  nothing  but  boulders  and  pebbles ; 
bow  where  the  current  is  not  so  strong,  sand  is  let  fall ;  and 
how,  in  still  places,  there  is  a  sediment  of  mud.  This  select- 
ive action  of  moving  water,  is  commonly  ap[diod  in  the  arts 
(o  obtain  masses  of  particles  of  different  degrees  of  fineness. 
Emery,  for  example,  after  being  ground,  is  carried  by  a  slow 
current  through  successive  compartments;  in  the  first  of 
which  the  largest  grains  subside;  in  the  second  of  vhiob 
the  grains  that  reach  the  bottom  before  the  water  has 
escaped,  are  somewhat  smaller;  in  the  third  smaller  still; 
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nntil  in  tKo  last  there  are  deposited  only  those  fineut 
particles  which  fall  so  slowly  through  the  water,  that  they 
have  not  previously  been  able  to  reach  the  bottom.  And  in 
a  way  that  is  different  though  equally  significant,  this  segre- 
gative effect  of  water  in  motion,  is  exemplified  in  the  carry- 
ing away  of  soluble  from  insoluble  matters — an  application 
i>f  it  hourly  made  in  every  laboratory.  The  effects  ol 

the  uniform  forces  which  aerial  and  aqueous  currents  exercise, 
are  paralleled  by  those  of  uniform  forces  of  other  orders.  Elec- 
tric attraction  will  separate  small  bodies  from  large,  or  light 
bodies  from  heavy.  By  magnetism,  grains  of  iron  may  be 
selected  from  among  other  grains  ;  as  by  the  Sheffield 
grinder,  whose  magnetized  gauze  mask  filters  out  the  steel- 
dust  which  his  wheel  gives  off,  from  the  stone-dust  that 
accompanies  it.  And  how  the  affinity  of  any  agent  acting 
differently  on  the  components  of  a  given  body,  enables  us  to 
take  away  some  component  and  leave  the  rest  behind,  is 
shown  in  almost  every  chemical  experiment. 

What  now  is  the  general  truth  here  variously  presented  P 
IIow  are  these  several  facts  and  countless  similar  ones,  to  be 
expressed  in  terms  that  embrace  them  all  P  In  each  case  we 
see  in  action  a  force  which  may  be  regarded  as  simple  or  nni* 
form — fluid  motion  in  a  certain  direction  at  a  certain  velocity ; 
electric  or  magnetic  attraction  of  a  given  amount ;  chemical 
affinity  of  a  particular  kind :  or  rather,  in  strictness,  the  act- 
ing force  is  compounded  of  one  of  these  and  certain  other 
uniform  forces,  as  gravitation,  etc.  In  each  case  we  have  an 
aggregate  made  up  of  unlike  units — either  atoms  of  different 
substances  combined  or  intimately  mingled,  or  fragments  of 
the  same  substance  of  different  sizes,  or  other  constituent 
parts  that  are  unlike  in  their  specific  gravities,  shapes,  or 
other  attributes.  And  in  each  case  these  unlike  units,  or 
groups  of  units,  of  which  the  aggregate  consists,  are,  undei- 
the  influence  of  some  resultant  force  acting  indiscrimi- 
nately on  them  all,  separated  from  each  other — segregated 
into  minor  aggres^tes^   each   consisting  of  units   that   nve 
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sererall J  like  each  ofher  and  unlike  fhose  of  (lie  el3ier  mJiMii' 
ciggi^gft^*  Such  being  the  common  aspect  of  these  diuigei^ 
lei  ns  look  for  the  common  interpretation  of  thenu 

In  the  chapter  on  **  The  Instability  of  the  Homogeneom^" 
it  was  shown  that  a  uniform  force  falling  on  any  aggregate^ 
produces  unlike  modifications  in  its  different  parts— tarns  the 
uniform  into  the  multiform  and  the  multiform  into  the  mors 
multiform.  The  transformation  thus  wroughty  consists  of 
either  insensible  or  sensible  changes  of  rdative  position 
among  the  units,  or  of  both— either  of  those  molecular  re- 
arrangements which  we  call  chemicaly  or  of  those  larger 
transpositions  which  are  distinguished  as  mechanical,  or  of 
the  two  united.  Such  portion  of  the  permanently  eflbctiTe 
force  as  reaches  each  different  part,  or  differently-conditioned 
part,  may  be  expended  in  modifying  the  mutual  relations  of 
its  constituents ;  or  it  may  be  expended  in  moving  the  part 
to  another  place ;  or  it  may  be  expended  partially  in  the  first 
and  partially  in  the  second.  Hence,  so  much  of  the  perma* 
nently  effective  force  as  does  not  work  the  one  kind  of  effect, 
must  work  the  other  kind.  It  is  manifest  that  if  of  the 
permanently  effective  force  which  fulls  on  some  compoimd 
unit  of  an  aggregate,  little,  if  any,  is  absorbed  in  re-arrang- 
ing the  ultimate  components  of  such  compound  unit,  much 
or  the  whole,  must  show  itself  in  motion  of  such  compound 
unit  to  some  other  place  in  the  aggregate  ;  and  conversely, 
if  little  or  none  of  this  force  is  absorbed  in  generating  me- 
chanical transposition,  much  or  the  whole  must  go  to  pro- 
duce molecular  alterations.  What  now  must  follow 
from  this  P  In  cases  where  none  or  only  part  of  the  forco 
generates  chemical  re-distributions,  what  physical  re-distri- 
butions must  be  generated  P  Parts  that  are  similar  to  eacb 
other  will  be  similarly  acted  on  by  the  force ;  and  will  simi- 
larly react  on  it.  Parts  that  are  dissimilar  will  be  dissimi- 
larly acted  on  by  the  force ;  and  will  dissimilarly  react  on 
it.  Hence  the  permanently  effective  incident  force,  when 
wholly  or  partially    trausformed    intr   mechanical  motion 
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•f  the  nniis,  will  produce  like  motions  in  units  that  aru 
alike,  and  unlike  motions  in  units  thai  are  unlike.  1/ 
then,  in  an  aggregate  containing  two  or  more  orders  of  mixed 
units,  those  of  the  same  order  will  be  moved  in  the  same  way, 
and  in  a  way  that  differs  from  that  in  which  units  of  other 
orders  are  moved,  the  respective  orders  must  segregate.  A 
group  of  like  things  on  which  are  impressed  motions  that  are 
alike  in  amount  and  direction,  must  be  transferred  as  a  g.  oup 
to  another  place,  and  if  they  are  mingled  with  some  group  of 
other  things,  on  which  the  metions  impressed  are  like  eachi 
other,  but  unlike  those  of  the  first  group  in  amount  or  di« 
rection  or  both,  these  other  things  must  be  transferred  as  a 
group  to  some  other  place — tho  mixed  units  must  undergo  a 
simultaneous  selection  and  separation. 

In  farther  elucidation  of  this  process^  it  will  be  well  here 
to  set  down  a  few  instances  in  which  we  may  see  that^  other 

things  equal,  the  definiteness  of  the  separation  is  in  proper* 
tion  to  the  definiteness  of  the  difference  between  the  units. 
1  ake  a  handful  of  any  pounded  substance,  containing  frag- 
ments of  all  sizes;  and  let  it  fall  to  the  ground  while  a 
gentle  breeze  is  blowing.  The  large  fragments  will  be 
collected  together  on  the  ground  almost  immediately  imder 
the  hand;  somewhat  smaller  fragments  will  be  carried  a 
little  to  the  leeward  ;  still  smaller  ones  a  little  further ;  and 
those  minute  particles  which  we  call  dust,  will  be  drifted  a 
long  way  before  they  reach  the  earth  :  that  is,  the  integration 
is  indefinite  where  the  difference  among  the  fragments  is 
indefinite,  though  the  divergence  is  greatest  where  the 
difference  is  greatest.  If,  again,  the  handful  be  made  up  of 
quite  distinct  orders  of  units — as  pebbles,  coarse  sand,  and 
dust — these  will,  under  like  conditions,  be  segregated  with 
oomparative  definiteness :  the  pebbles  will  drop  almost  verti- 
cally ;  the  sand  will  fall  in  an  inclined  direction,  and  deposit 
itself  within  a  tolerably  circumscribed  space  beyond  the 
pebbles ;  while  the  dust  will  be  blown  almost  horizontally  to 
a  great  distance.     A  case  in  which  another  kind  of  fonx 


oomtM  into  play,  will  slill  better  i  illimtmte  thab 
Through  a  mixed  aggregate  of  adable  and  inaoliiUe 
atanoeS)  let  water  alowly  percolate.  There  will  in  the  finrt 
plaoe  be  a  distinct  parting  of  the  aubetaneea  that  are  the  moat 
widely  contrasted  in  their  relations  to  the  acting  fbroea :  tha 
soluble  will  bo  carried  away ;  the  inaoluble  will  remain  bo* 
hind.  Further,  some  aeparation,  though  a  less  definite  one^ 
will  be  effected  among  the  soluble  substances ;  since  the  first 
part  of  the  current  will  remove  the  meet  soluble  substances  in 
the  largest  amounts,  and  after  these  have  been  all  disscdyed, 
the  current  will  still  continue  to  bring  out  the  renfaining  less 
soluble  substances.  Even  the  undissolved  matters  will  have 
simultaneously  imdergone  a  certain  segregation;  for  the 
percolating  fluid  will  carry  down  the  minute  fragments  from 
among  the  large  ones,  and  will  deposit  those  of  small  specifio 
gravity  in  one  place,  and  those  of  great  specifio  gravity  in 
another.  To  complete  the  elucidation  we  must  glance 

at  the  obvers3  fact ;  namely,  that  mixed  units  which  differ  but 
slightly,  are  moved  in  but  slightly-different  ways  by  incident 
forces,  and  can  therefore  be  separated  only  by  such  adjust- 
ments of  the  incident  forces  as  allow  slight  differences  to  be- 
come appreciable  factors  in  the  result.  This  truth  is  made 
manifest  by  antithesis  in  the  instances  just  given  ;  but  it  may 
be  made  much  more  manifest  by  a  few  such  instances  as 
those  which  chemical  analysis  supplies  in  abundance.  The 
parting  of  alcohol  from  water  by  distillation  is  a  good  one. 
Here  we  have  atoms  consisting  of  oxygen  and  hydrogen, 
mingled  with  atoms  consisting  of  oxygen,  hydrogen,  and 
carbon.  The  two  orders  of  atoms  have  a  considerable 
similarity  of  nature  :  they  similarly  maintain  a  fluid  form  at 
ordinary  temperatures ;  they  similarly  become  gaseous  more 
and  more  rapidly  as  the  temperature  is  raised ;  and  they  boil 
at  points  not  very  far  apart.  Now  this  comparative  likeness 
of  the  atoms  is  accompanied  by  difficulty  in  segregating 
them.  If  the  mixed  fluid  is  unduly  heated,  much  water  dis- 
tilii  over  with  the  alcohol :    it  is  only  within  a  narrow  rauge 
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of  tem]ieratuTc»  that  the  one  set  of  atoms  are  driTen  off  rather 
than  the  others;  and  even  then  not  a  few  of  the  others  ac- 
company them.  The  most  interesting  and  instmctiTO 
example,  however,  is  furnished  by  certain  phenomena  of 
^stallization.  When  several  salts  that  have  little  analogy 
i(  constitution,  are  dissolved  in  the  same  body  of  water,  they 
^re  separated  without  much  trouble,  by  crystallization :  their 
respective  units  moved  towards  each  other,  as  physicists  sup* 
pose,  by  polar  forces,  segregate  into  crystals  of  their  respect- 
ive kinds.  The  crystals  of  each  salt  do,  indeed,  usually  con- 
tain certain  small  amounts  of  the  other  salts  present  in  the 
solution — especially  when  the  crystallization  has  been  rapid ; 
but  firom  these  other  salts  they  are  severally  freed  by  repeated 
re-solutions  and  crystallizations.  Mark  now,  however,  that  the 
reverse  is  the  case  when  the  salts  contained  in  the  same  body 
of  water  are  chemically  homologous.  The  nitrates  of  barjrta 
and.  lead,  or  the  sulphates  of  zinc,  soda,  and  magnesia,  unite 
in  the  same  crystals ;  nor  will  they  crystallize  separately  if 
these  crystals  be  dissolved  a&esh,  and  afresh  crystallized, 
even  with  great  care.  On  seeking  the  cause  of  this  anomaly, 
chemists  found  that  such  salts  were  isomorphous — that  their 
atoms,  though  not  chemically  identical,  were  idejitical  in  the 
proportions  of  acid,  bascj  and  water,  composing  them,  and  in 
their  crystalline  forms :  whence  it  was  inferred  that  their 
atoms  are  nearly  alike  in  structure.  Thus  is  clearly  illustrated 
the  truth,  that  units  of  imlike  kinds  are  Bclected  out  and 
separated  with  a  readiness  proportionate  to  the  degree  of 
their  unlikeness.  In  the  first  caso  we  see  that  being  dis* 
similar  id  their  forms,  but  similar  in  so  far  as  they  are 
soluble  in  water  of  a  certain  temperature,  the  atoms  segre- 
gate, though  imperfectly.  In  the  second  case  we  see  that  the 
atoms,  having  not  only  the  likeness  implied  by  solubility  in 
the  same  menstruum,  but  also  a  great  likeness  of  structure, 
do  not  segregate — ^are  sorted  and  parted  from  each  other  only 
under  quite  special  conditions,  and  then  very  incompletely. 
That  is,  the  incident  force  of  mutual  polarity  impresses  uiili):e 


i66  hqsmatio*. 

motioiis  on  the  mixed  units  in  proportion  m  iliejr  «re  mdike; 
and  therefore,  in  proportion  as  they  are  nnlike,  tends  to  de- 
posit them  in  separate  plaoes. 

There  is  a  converse  canse  of  segregation^  which  it  is  need- 
less  here  to  treat  of  with  equal  fulness.  If  different  uniti 
acted  on  by  the  same  force,  must  be  differently  moved ;  so, 
too,  must  units  of  the  same  kind  be  differently  moTod  by 
fufferent  forces.  Supposing  some  group  of  units  forming  part 
of  a  homogeneous  aggregate,  are  unitedly  exposed  to  a  force 
that  is  unlike  in  amount  or  direction  to  the  force  acting  on 
the  rest  of  the  aggregate ;  then  this  group  of  units  will 
separate  from  the  rest,  provided  that,  of  the  force  so  acting 
on  it,  there  remains  any  portion  not  dissipated  in  molecular 
vibrations,  nor  absorbed  in  producing  molecular  re-arrange- 
ments. After  all  that  has  been  said  above,  this  proposition 
needs  no  defence. 

Before  ending  our  preliminary  exposition,  a  comple- 
mentary truth  must  be  specified ;  namely,  that  mixed  forces 
are  segregated  by  the  reaction  of  uniform  matters,  just  as 
mixed  matters  are  segregated  by  the  action  of  uniform 
forces.  Of  this  truth  a  complete  and  sufficient  illustration 
is  furnished  by  the  dispersion  of  refracted  light.  A  beam 
of  light,  made  up  of  ethereal  imdulations  of  different  orders, 
is  not  imiformly  deflected  by  a  homogeneous  refracting 
body ;  but  the  different  orders  of  undulations  it  contains,  are 
deflected  at  different  angles:  the  result  being  that  these 
different  orders  of  undulations  are  separated  and  integrated, 
and  so  produce  what  we  know  as  the  colours  of  the^pectrum. 
A  segregation  of  another  kind  occurs  when  rays  of  light 
traverse  an  obstructing  medium.  Those  rays  which  consist 
of  comparatively  short  undulations,  are  absorbed  before  those 
which  consist  of  comparatively  long  ones ;  and  the  red  rays, 
which  consist  of  the  longest  undulations,  alone  penetrate 
when  the  obstruc*;ion  is  very  great.  How,  conversely,  there 
is  pi  educed  a  separation  of  like  forces  by  the  reaction  of  un- 
dke  matteiu,  is  also  made  manifest  by  the  phenomena   of 
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rDfraction :  since  adjacent  and  parallel  beams  of  light,  &I1* 
ing  on,  and  passing  through,  nnlike  substances,  are  made  to 
diverge. 

{  164.  On  the  assumption  of  their  nebular  origin,  stars  and 
planets  exemplify  that  cause  of  material  segregation  last 
assigned — ^the  action  of  unlike  forces  on  like  units. 

In  a  preceding  chapter  (§  160)  we  saw  that  if  matter 
ever  existed  in  a  diffiised  form,  it  could  not  continue  uni* 
formly  distributed,  but  must  break  up  into  masses.  It  was 
shown  that  in  the  absence  of  a  perfect  balance  of  mutual  at- 
tractions among  atoms  dispersed  through  unlimited  space, 
there  must  arise  breaches  of  continuity  throughout  the  ag- 
gregate formed  by  them,  and  a  concentration  of  it  towards 
centres  of  dominant  attraction.  Where  any  such  breach  of 
continuity  occurs,  and  the  atoms  that  were  before  adjacent 
separate  from  each  other;  they  do  so  in  consequence  of  a 
difference  in  the  forces  to  which  they  are  respectively  sub- 
ject. The  atoms  on  the  one  side  of  the  breach  are  exposed 
to  a  certain  surplus  attraction  in  the  direction  in  which  they 
begin  to  move ;  and  those  on  the  other  to  a  surplus  attrac- 
tion in  the  opposite  direction.  That  is,  the  adjacent  groups 
of  like  units  are  exposed  to  unlike  resultant  forces ;  and  ac- 
cordingly separate  and  integrate. 

The  formation  and  detachment  of  a  nebulous  ring,  illus- 
trates the  same  general  principle.  To  conclude,  as  Laplace 
did,  that  the  equatorial  portion  of  a  rotating  nebulous 
spheroid,  will,  during  concentration,  acquire  a  centrifugal 
force  sufficient  to  prevent  it  from  following  the  rest  of  the 
contracting  mass,  is  to  conclude  that  such  portions  will 
remain  behind  as  are  in  common  subject  to  a  certain  differ- 
ential force.  The  line  of  division  between  the  ring  and 
the  spheroid,  must  be  a  line  inside  of  which  the  aggregative 
force  is  greater  than  the  force  resisting  aggregation;  and 
outside  of  which  the  force  resisting  aggregation  is  greater 
than  the  aggregative  force.      Hence  the  alleged  proceea 
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forces,  tlie  simiUrly  oonditiooed  part  ttoa.  the  diflnmilnrij 
coaditioaed. 

^  1C5.  Those  geologic  cLangesnenally  classed  as  aqneona, 
display  under  nomeroos  fomu  the  wgregatiou  of  nnlika 
nuita  hy  a  uniform  incident  force.  On  BCfr^horea,  the  waTee 
are  over  sorting-oat  and  Beparating  the  mixed  materials 
against  which  they  break.  From  each  mass  of  fallen  dif^ 
the  rising  and  ebbing  tide  carries  away  all  those  particles 
which  are  bo  small  as  to  reinaia  long  sospended  in  the 
water ;  and,  at  some  distance  from  shore,  deposits  them  in 
the  shape  of  fine  sediment.  Large  particles,  "inlfttig  with 
comparative  rapidity,  are  aocamulated  into  beds  of  eaad 
sear  low  water-mark.  The  coarse  grit  and  small  pebbles 
collect  together  on  the  incline  np  which  the  breakers  rash. 
And  on  the  top  lio  the  larger  stones  and  boulders.  Still 
more  specific  segregations  may  occasionally  be  observed. 
Flat  pebbles,  produced  by  the  breaking  down  of  laminated 
rock,  are  sometimes  separately  collected  in  one  port  of  a 
shingle  bank.  On  this  shore  the  deposit  is  wholly  of  mud; 
on  that  it  is  wholly  of  sand.  Here  we  find  a  sheltered  cove 
filled  with  small  pebbles  almost  of  one  size ;  and  there,  in  a 
curved  bay  one  end  of  which  is  more  exposed  than  the  other, 
we  800  a  progressive  increase  in  the  massiveness  of  the  stones 
03  we  walk  from  the  less  exposed  to  the  more  exposed  end. 
Trace  the  history  of  each  geologic  deposit,  and  we  aro 
quickly  led  down  to  the  fact,  tJiat  mixed  fragments  of 
matter,  diScring  in  their  sizes  or  weights,  are,  when  ex- 
posed to  the  momentum  and  friction'  of  water,  joined 
with  the  attraction  of  the  Earth,  selected  &oni  each 
other,  and  nnited  into  groups  of  comparatively \Jike 
fragments.  And  wo  see  that,  other  things  equal,  the  sepa- 
ration is  defiaito  in  proportion  as  tho  dlHeftivos  of  the  uniEs^ 
ore  marked.  After  they  have  bccdj  formed,  sofli- 

meatary  strata  exhibit  segrcgationa  of  anothw  kind.     The 
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flints  and  the  nodules  of  iron  pyrites  tliat  are  found  in  chalk, 
as  well  as  the  silicions  concrotions  which  occasionally  occur 
in  limestone^  can  be  interpreted  only  as   aggregations  of 
atoms  of  silex  or  sulphnretof  iron,  originally  diffused  almost 
uniformly  through  the  deposit,  but  gradually  collected  round 
certaincentres,  notwithstanding  the  solid  or  semi-solid  state  of 
the  surrounding  matter.   What  is  called  bog  iron-ore  supplies 
the  conditions  and  the  result  in  still  more  obvious  correlation. 
Among  igneous  changes  we  do  not  find  so  many  examples 
of  the  process  described.    When  distinguishing  simple  and 
compound  evolution,  it  was  pointed  out  (§  102)  that  an  ex- 
cessive quantity  of  contained  molecular  motion,  prevents  per- 
manence in  those  secondary  re-distributions  which  make  evo- 
lution compound.     Nevertheless,  geological  phenomena  of 
this  order  are  not  barren  of  illustrations.    Where  the  mixed 
matters  composing  the  Earth's  crust  have  been  raised  to  a 
very  high  temperature,  segregation  habitually  takes  place 
as  the  temperature  diminishes.     Sundry  of  the  substances 
that  escape  in  a  gaseous  form  firom  volcanoes,  sublime  into 
crystals  on  coming  against  cool  surfaces;  and  solidifying  as 
these  substances  do,  at  different  temperatures,  they  are  de« 
posited  at  different  parts  of  the  crevices  through  which  they 
are  emitted  together.     The  best  illustration,  however,  is 
furnished  by  the  changes  that  occur  during  the  slow  cooling 
of  igneous  rock.    When,  through  one  of  the  fi-actures  firom 
time  to  time  made  in  the  solid  sh^ll  which  forms  the  Earth's 
crust,  a  portion  of  the  molten  nucleus  is  extruded ;  and  when 
this  is  cooled  with  comparative  rapidity,  through  fipee  radia- 
tion and  contact  with  cold  masses;  it  forms  a  substance 
known  as  trap  or  basalt — a  substance   that  is  uniform  in 
texture,  though  made  up  of  various  ingredients.    But  when, 
not  escaping  through  the  superficial  strata,  such  a  portion  of 
the  molten  nucleus  is  slowly  cooled,  it  becomes  what  we 
know  as  granite  :  the  mingled  particles  of  quartz,  feldspar, 
and  mica,  being  kept  for  a  long  time  in  a  fluid  and  semi- 
Uuid  ctatc — a  state  of  comparative  mobility — ^undergo  those 
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ohanges  of  position  wliibh  the  forces  impresBed  on  them  hf 
iheir  fellow  unite  necessitate.  Having  time  in  which  to 
generate  the  requisite  motions  of  the  atoms,  the  diffisrential 
forces  arising  &om  mutual  polarity,  segregate  the  quarts 
feldspar,  and  mica,  into  crystals.  How  completely  this  is  de* 
pendent  on  the  long*continued  agitation  of  the  mixed  par- 
ticles, and  consequent  long-continued  mobility  by  small  dif- 
ferential forces,  is  proved  by  the  &ct  that  in  granite  dykes, 
the  crystals  in  the  centre  of  the  mass,  where  the  fluidity  or 
semi-fluidity  continued  for  a  longer  time,  are  much  larger 
than  those  at  the  sides,  where  contact  with  the  neighbour- 
ing rock  caused  more  rapid  cooling  and  solidification. 

§  106.  The  actions  going  on  throughout  an  organism  are  so 
involved  and  subtle,  that  we  cannot  expect  to  identify  the  par* 
ticidar  forces  by  which  particular  segregations  are  effected^ 
Among  the  few  instances  admitting  of  tolerably  definite  in- 
terpretation, the  best  are  those  in  which  mechanical  pressures 
and  tensions  are  the  agencies  at  work.  We  shall  discover 
several  on  studying  the  bony  frame  of  the  higher  animals. 

The  vertebral  column  of  a  man,  is  subject,  as  a  whole,  to 
certain  general  strains — the  weight  of  the  body,  together 
with  the  reactions  involved  by  all  considerable  muscular 
cflbrts;  and  in  conformity  with  this,  it  has  become  segregated 
as  a  whole.  At  the  same  time,  being  exposed  to  difibrent 
forces  in  the  course  of  those  lateral  bondings  which  the 
movements  necessitate,  its  parts  retain  a  certain  separateness. 
And  if  we  trace  up  the  development  of  the  vertebral  colunm 
from  its  primitive  form  of  a  cartilaginous  cord  in  the  lowest 
fishes,  we  see  that,  throughout,  it  maintains  an  integration 
corresponding  to  the  unity  of  the  incident  forces,  joined  with 
a  division  into  segments  corresponding  to  the  variety  of 
the  incident  forces.  Each  segment,  considered  apart, 

exemplifies  the  truth  more  simply.  A  vertebra  is  not  a  single 
bone,  but  consists  of  a  central  mass  with  sundry  append- 
ages or  processes;  and  in  rudimentary  tvpes  of  vertebne^ 
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tbcR  sppenctagcs  are  quito  separate  from  the  central  maan^ 
and,  indeed,  exist  before  it  makes  its  appearance.  But  them 
several  independent  bonesy  constituting  a  primitive  spinal 
segment,  are  subject  to  a  certain  aggregate  of  forces 
which  agree  more  than  they  differ:  as  the  fulcrum  to 
a  group  of  muscles  habitually  acting  together,  they  per* 
petually  imdergo  certain  reactions  in  common.  And  ac- 
cordingly, we  see  that  in  the  course  of  development  they 
gradually  coalesce.  Still  clearer  is  the  illustration 

furnished  by  spinal  segments  that  become  fused  together 
where  they  are  together  exposed  to  s<Hne  predominant  strain. 
The  sacrum  consists  of  a  group  of  vertebrsB  firmly  united. 
In  the  ostrich  and  its  congeners  there  are  from  seventeen  to 
twenty  sacral  vertebrsD ;  and  besides  being  confluent  with  each 
other,  these  are  confluent  with  the  iliac  bones,  which  run  on 
each  side  of  them.  If  now  we  assume  these  vertebrsD  to  have 
been  originally  separate,  as  they  still  are  in  the  embryo  bird ; 
and  if  we  consider  the  mechanical  conditions  to  which  they 
must  in  such  case  have  been  exposed ;  we  shall  see  that  their 
union  results  in  the  alleged  way.  For  through  these  vertebras 
the  entire  weight  of  the  body  is  transferred  to  the  legs :  the 
legs  support  the  pelvic  arch;  the  pelvic  arch  supports  the 
sacrum;  and  to  the  sacrum  is  articulated  the  rest  of  the 
spine,  with  aU  the  limbs  and  organs  attached  to  it.  Hence, 
if  separate,  the  sacral  vertebras  must  be  held  firmly  together 
by  strongly-contracted  muscles ;  and  must,  by  implication,  be 
prevented  from  partaking  in  those  lateral  movements  which 
the  other  vertebras  undergo — they  must  be  subject  to  a  com- 
mon strain,  while  they  are  preserved  from  strains  which 
irould  affect  them  differently;  and  so  they  fulfil  the  condi- 
tions under  which  segregation  occurs.  But  the  cases 
m  which  cause  and  effect  are  brought  into  the  most  obvious 
relation,  are  supplied  by  the  limbs.  The  metacarpal  bones 
(those  which  in  man  support  the  palm  of  the  hand)  are  separ- 
Ate  from  each  other  in  the  majority  of  mammalia :  the  separ- 
ate actions  of  the  toes  entailing  on  them  slight  amounts  of 
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aeparate  moyements.  This  is  not  so  however  in  ilie  oz-thbe 
and  the  horse-^tribe.  In  the  ox-tnbe,  only  the  middle  mete- 
carpals  (third  and  fourth)  are  developed ;  and  these,  attun* 
ing  maBsive  proportions^  coalesoe  to  ferm  the  cannon  bone. 
In  the  horse-tribe,  the  segregation  is  what  we  may  distin* 
guish  as  indirect:  the  second  and  fourth  metacarpals  are 
present  only  as  rudiments  united  to  the  sides  of  the  third, 
while  the  third  is  immensely  developed;  thus  forming  a 
cannon  bone  which  differs  from  that  of  the  ox  in  being  a 
single  cylinder,  instead  of  two  cylinders  fused  together. 
The  metatarsus  in  these  quadrupeds  exhibits  parallel 
changes.  Now  each  of  these  metamorphoses  occurs  where 
the  different  bones  grouped  together  have  no  longer  any 
different  functions,  but  retain  only  a  common  function.  The 
feet  of  oxen  and  horses  are  used  solely  for  locomotion — are 
not  put  like  those  of  unguiculate  mammals  to  purposes 
which  involve  some  relative  movements  of  the  metacarpals. 
Thus  there  directly  or  indirectly  results  a  single  mass  of  bone 
where  the  incident  force  is  single.  And  for  the  inference 
that  these  facts  have  a  causal  connexion,  we  find  confirma- 
tion throughout  the  entire  class  of  birds;  in  the  wings 
and  legs  of  which,  like  segregations  are  foimd  under  like 
conditions.  While  this  sheet  is  passing  through  the 

press,  a  fact  illustrating  this  general  truth  in  a  yet  more 
remarkable  manner,  has  been  mentioned  to  me  by  Prof. 
Huxley ;  who  kindly  allows  me  to  make  use  of  it  while  still 
unpublished  by  him.  The  Glyjitodoriy  an  extinct  mammal 
found  fossilized  in  South  America,  has  long  been  known  as  a 
large  imcouth  creature  allied  to  the  Armadillo,  but  having  a 
massive  dermal  armour  consisting  of  polygonal  plates  closely 
fitted  together  so  as  to  make  a  vast  box,  inclosing  the  body 
in  such  way  as  effectually  to  prevent  it  from  being  bent| 
laterally  or  vertically,  in  the  slightest  degree.  This  bony 
box,  which  muBt  have  weighed  several  hundred- weight,  was 
supported  on  the  spinous  processes  of  the  vertebrsD,  and  on 
the  adjacent  bones  of  vhe  pelvic  and  thoracic  arches.    And 
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ihe  ngnificant  fact  now  to  be  noted,  is,  that  here,  where  the 
trunk  vertebr©  were  together  exposed  to  the  pressure  of  this 
heavy  dermal  armour,  at  the  same  time  that,  by  its  rigidity, 
they  were  preserved  from  all  relative  movements,  the  entire 
series  of  them  were  united  into  one  solid,  continuous  bone. 

The  formation  and  maintenance  of  a  species,  considered 
as  an  assemblage  of  similar  organisms,  is  interpretable  iu 
an  analogous  way.  We  have  already  seen  that  in  so  far  as 
the  members  of  a  species  are  subject  to  different  sets  of  inci- 
dent forces,  they  are  differentiated,  or  divided  into  varieties. 
And  here  it  remains  to  add  that  in  so  far  as  they  are  subject 
to  like  sets  of  incident  forces,  they  are  segregated,  or  reduced 
to,  and  kept  in,  the  state  of  a  uniform  aggregate.  For  by  the 
process  of  "  natural  selection,"  there  is  a  continual  purifica- 
tion of  each  species  from  those  individuals  which  depart 
from  the  common  type  in  ways  that  unfit  them  for  the  con- 
ditions of  their  existence.  Consequently,  there  is  a  continual 
leaving  behind  of  those  individuals  which  are  in  all  respects 
fit  for  the  conditions  of  their  existence;  and  are  therefore 
very  nearly  alike.  The  circumstances  to  which  any  species 
is  exposed,  being,  as  we  before  saw,  an  involved  combination 
of  incident  forces;  and  the  members  of  the  species  hiiving 
mixed  with  them  some  that  differ  more  than  usual  from  the 
average  structure  required  for  meeting  these  forces;  it  re- 
sults that  these  forces  are  constantly  separating  such  diver- 
gent individuals  from  the  rest,  and  so  preserving  the  uni- 
formity of  the  rest — keeping  up  its  integrity  as  a  species 
Just  as  the  changing  autumn  leaves  are  picked  out  by  the 
wind  from  among  the  green  ones  around  them,  or  just  as. 
to  use  Prof.  Huxley's  simile,  the  smaller  fragments  pass 
through  the  sieve  while  the  larger  are  kept  back;  so,  the 
aniform  incidence  of  external  forces  affects  the  members  of  a 
group  of  organisms  similarly  in  proportion  as  they  are  similar, 
and  differently  in  proportion  as  they  are  different ;  and  thus  it 
ever  segregating  the  like  by  parting  the  unlike  from  them. 
VThether  these  separated  members  are  killed  ofl^  as  mostly 
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happeos,  or  whether,  H  othanriatf  h 
•Dultiplj  into  a  distinot  -nnetf,  m  rrwiMi[nwMW  .«f  Adir 
dtiiess  to  certain  partially  nnlike  oonditiMH^  buUmi  mrt-to 
the  argument.  The  one  caae  coofMBH  to  tlia  l«r,  ilwt  A* 
anlike  nnits  of  an  aggregate  are  eortod  into  tiieir  kbicbl  tmi  . 
parted  when  nniformly  solgeoi  to  the  Buae  incident  finOM  j 
and  tho  other  to  the  otmTOW  law,  that  the  like  niiU  of  ■■ 
aggregate  are  parted  and  aep6n>te|y  gionpod  when  antjactto 
difierent  incident  foroet.  And  on  oonanUing  Mr.  I>wwin*fl 
remarks  on  divergonoe  of  chanoter^  it  will  be  aeen  tihat  the 
BegregatioDS  thua  caiued  tend  ever  to  become  more  definite. 

g  167.  Mental  evolution  under  one  of  ita  leading  aqiect^ 
we  found  to  consist  in  the  formation  of  groups  of  like  ob- 
jects and  like  relations — a  differentiation  of  the  Tariont 
things  originally  confounded  togeUier  ia  one  aasemblage, 
and  an  iiitegration  of  each  separate  order  of  things  into  a 
separate  group  (J  163).  Here  it  remains  to  point  out  that 
while  unllkeness  in  the  incident  forces  is  the  cause  of  encfa 
difierentiations,  likeness  in  the  incident  forces  is  the  canse  of 
such  integrations.  For  what  is  the  process  through  which 
classifications  are  established  P  At  first,  in  common  with 
the  uninitiated,  the  botanist  recognizes  only  suoh  conren- 
tionol  divisions  as  those  which  agriculture  has  eetablished — 
distinguishes  a  few  vegetables  and  cereals,  and  groaps  the 
rest  together  into  the  one  miscellaneous  f^gregate  of  wild 
plants.  How  do  these  wild  plants  become  grouped  in  his  mind 
into  orders,  genera,  and  species?  Each  plant  he  examines 
yields  him  a  certain,  complex  impression.  Every  now  and 
then  he  picks  up  a  plant  like  one  before  seen ;  and  the  re- 
cognition of  it  is  the  production  in  him  of  a  like  connected 
group  of  sensations,  by  a  like  connected  group  of  attributes. 
That  IS  to  say,  there  is  produced  throughout  the  nerr^  con- 
cerned, a  combined  set  of  changes,  similar  to  a  combined  set 
of  changes  before  produced.  Considered  analytically,  eaeb 
■tich  combined  aet  of  changes  ia  a  combined  set  of  moleoolai 


modifications  wrought  in  the  affected  part  of  the  organism. 
On  every  repetition  of  the  impression,  a  like  combined  set  of 
molecular  modifications  is  superposed  on  the  previous  oneSi 
and  makes  them  greater :  thus  generating  an  internal  idea 
corresponding  to  these  similar  external  objects.  Meanwhile, 
another  kind  of  plant  produces  in  the  brain  of  the  botanist 
another  set  of  combined  changes  or  molecular  modifications 
— a  set  which  does  not  agree  with  and  deepen  the  one  we 
have  been  considering,  but  disagrees  with  it ;  and  by  repeti- 
tion of  such  there  is  generated  a  different  idea  answering  to 
a  different  species.  What  now  is  the  nature  of  this 

process  expressed  in  general  terms  P  On  the  one  hand  there 
are  the  like  and  unlike  things  from  which  severally  emanate 
the  groups  of  forces  by  which  we  perceive  them.  On  the 
other  handy  there  are  the  organs  of  sense  and  percipient 
centres,  through  which,  in  the  course  of  observation,  these 
groups  of  forces  pass.  In  passing  through  these  organs  of 
sense  and  percipient  centres,  the  like  groups  of  forces  are  se- 
gregated,  or  separated  from  the  unlike  groups  of  forces ;  and 
each  such  series  of  groups  of  forces^  ported  in  this  way  from 
others^  answering  to  an  external  genus  or  species^  constitutes 
a  state  of  consciousness  which  we  call  our  idea  of  the  genus 
or  species.  We  before  saw  that  as  well  as  a  separation  of 
mixed  matters  by  the  same  force,  there  is  a  separation  oi 
mixed  forces  by  the  same  matter ;  and  here  we  may  further 
see  that  the  unlike  forces  so  separated,  work  imlike  struct- 
ural changes  in  the  aggregate  that  separates  them — struct- 
ural changes  each  of  which  thus  represents,  and  is  equivalent 
to,  the  integrated  series  of  motions  that  has  produced  it. 

By  a  parallel  process,  the  connexions  of  co-existence  and 
sequence  among  impressions,  become  sorted  into  kinds  and 
grouped  simultaneously  with  the  impressions  themselves. 
When  two  phenomena  that  have  been  experienced  in  a 
given  order,  are  repeated  in  the  same  order,  those  nerven 
which  before  were  affected  by  the  transition  are  again  af- 
fected :   and  such   molecular  modification   as  thcv  receivod 
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from  the  first  motion  propagated  through  them,  is  inemnd 
by  this  second  motion  along  the  same  route.  Eatth  mioli  mo- 
tion works  a  structural  alteration,  whiohy  in  oonformity  irith 
the  general  law  set  forUi  in  Chapter  DL,  i&Tolves  a  diminii* 
tion  of  the  resistance  to  all  such  motions  that  afterwaidi 
occur.  The  Regregation  of  these  suooessiye  motians  (or  more 
strictly,  the  permanently  eSeedye  portions  of  them  expended 
in  overcoming  resistance)  thus  becomes  the  cause  of,  and  the 
measure  of,  the  mental  connexion  between  the  impreesions 
which  the  phenomena  produce.  Meanwhile,  phenomena  that 
are  recognized  as  different  from  these,  being  phenomena  that 
therefore  affect  different  nervous  elements,  will  have  their 
connexions  severally  represented  by  motions  along  othei 
routes ;  and  along  each  of  these  other  routes,  the  nervous  dis- 
charges will  severally  take  place  with  a  readiness  proportion 
ate  to  the  frequency  with  which  experience  repeats  the  con- 
nexion  of  pSnomena.  The  classification  of^tions  must 
hence  go  on  pari  passu  with  the  classification  of  the  related 
things.  In  conmion  with  the  mixed  sensations  received 
from  the  external  world,  the  mixed  relations  it  presents, 
cannot  be  impressed  on  the  organism  without  more  or  less 
segregation  of  them  resulting.  And  through  this  continu- 
ous sorting  and  grouping  together  of  changes  or  motions, 
which  constitutes  nervous  function,  there  is  gradually 
wrought  that  sorting  and  grouping  together  of  matter, 
which  constitutes  nervous  structure. 

§  128.  In  social  evolution,  the  collecting  together  of  the 
like  and  the  separation  of  the  unlike,  by  incident  forces,  is 
primarily  displayed  in  the  same  manner  as  we  saw  it  to  be 
among  groups  of  inferior  creatures.  The  hiunan  races  tend 
to  differentiate  and  integrate,  as  do  races  of  other  living 
forms.  Of  the  forces  which  effect  and  maintain  the 

segregations  of  mankind,  may  first  be  named  those  external 
ones  which  we  cluss  as  physical  conditions.  The  climate  and 
fidod  that  are  favourable  t.o  an  indigenous  people,  are  more  ot 
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ddtrimcntal  to  a  people  of  different  bodily  oonstitutioii, 
coming  from  a  remote  part  of  the  Earth.  In  tropical  re* 
gions  the  northern  races  cannot  permanently  exist :  if  not 
killed  off  in  the  first  generationi  they  are  so  in  the  second ; 
and,  as  in  India,  can  maintain  their  footing  only  by  the 
artificial  process  of  continuous  incmigration  and  emigratios. 
That  is  to  say,  the  external  forces  acting  equally  on  the  in« 
habitants  of  a  given  locality,  tend  to  expel  all  who  are  not 
of  a  certain  type ;  and  so  to  keep  up  the  integration  of  those 
who  are  of  that  type.  Though  elaewhere,  as  among  Euro- 
pean nations,  we  see  a  certain  amount  of  permanent  inter- 
mixture, otherwise  brought  about,  we  still  see  that  this  takes 
place  between  races  of  not  very  different  types,  that  are 
naturalized   to  not  very  different  conditions.  The 

other  forces  conspiring  to  produce  these  national  segrega- 
tions, are  those  mental  ones  which  show  themselves  in  the 
affinities  of  men  for  others  like  themselves.  Emigrants 
usually  desire  to  get  back  among  their  own  people;  and 
where  their  desire  does  not  take  effect,  it  is  only  because  the 
restraining  ties  are  too  great.  Units  of  one  society  who 
are  obliged  to  reside  in  another,  very  generally  form 
colonies  in  the  midst  of  that  other — small  societies  of  their 
own.  Baces  which  have  been  artificially  sevei'ed,  show 
strong  tendencies  to  re-unite.  Now  though  these  segrega. 
tions  that  result  from  the  mutual  affinities  of  kindred  men, 
do  not  seem  interpretable  as  illustrations  of  the  general 
principle  above  enunciated,  they  really  are  thus  interpret- 
able. When  treating  of  the  direction  of  motion  (§  80)^ 
it  was  shown  that  the  actions  performed  by  men  for  tho 
^tisfaction  of  their  wants,  were  always  motions  along  lines 
of  least  resistance.  The  feelings  characterizing  a  membei 
of  a  given  race,  are  feelings  which  get  complete  satisfacnon 
only  among  other  members  of  that  race  —  a  satisfaction 
partly  derived  from  sympathy  with  those  having  like  feel- 
ings, but  mainly  derived  from  the  adapted  social  conditions 
which  grow  up  where  such  feelings  prevail.     When,  there* 
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fore,  a  oitixeh  of  any  Bation  ifl,  as  we  aee,  aiteacted  towaidi 
others  of  his  natuHi»  the  ZBtionale  is,  that  oertaia  agendfls 
which  we  call  desires,  moTe  him  in  the  diieotion  <tf  least 
resistance.  Human  motions^  like  all  other  motionsy  being 
determined  by  the  distribation  of  foroes,  it  follows  that 
iuch  segregations  of  raoes  as  are  not  produced  by  inddent 
external  forces^  are  produced  by  forces  which  the  units  of 
the  races  exercise  on  each  other. 

During  the  deyelopment  of  each  sodety,  we  see  analogous 
segregations  caused  in  analogous  ways.  A  few  of  them  re- 
sult from  minor  natural  affinities ;  but  those  most  important 
ones  which  constitute  political  and  industrial  organisation, 
result  from  the  union  of  men  in  whom  similarities  have  been 
produced  by  education — using  education  in  its  widest  senses 
as  comprehending  all  processes  by  which  dtisens  are  motdd 
ed  to  special  functions.  Men  brought  up  to  bodily  labour, 
are  men  who  have  had  wrought  in  them  a  certain  likeness — a 
likeness  which,  in  respect  of  their  powers  of  action,  obscures 
and  subordinates  their  natcial  differences.  Those  trained  to 
brain*work,  have  acquired  a  certain  other  community  of 
character  which  makes  them,  as  social  units,  more  like  each 
other  than  like  those  trained  to  manual  occupations.  And 
there  arise  class-segregations  answering  to  these  super- 
induced likenesses.  Much  more  definite  segregations  take 
place  among  the  much  more  definitely  assimilated  members 
of  any  class  who  are  brought  up  to  the  same  calling.  Even 
where  the  necessities  of  their  work  forbid  concentration  in  one 
locality,  as  among  artizans  happens  with  masons  and  brick- 
layers, and  among  traders  happens  with  the  retail  distribut- 
ors, and  among  professionals  happens  with  the  medical 
iron  ;  there  are  not  wanting  Operative  Builders  Unions,  and 
Grocers  Societies,  and  Medical  Associations,  to  show  that 
those  artificially-assimilated  citizens  become  integrated  as 
much  as  the  conditions  permit.  And  where,  as  among  the 
manufacturing  classes,  the  functions  discharged  do  not  re* 
qusrr  the  dispersion  of  the  citizens  thus  artificiallv  assimi 


noBEOATioar.  479 

lated,  there  is  a  progressive  aggregation  of  them  in  special 
iocalities;  and  a  consequent  increase  in  the  definiteness  of 
the  industrial  divisions.  K  now  we  seek  the  causes 

of  these  segregations,  considered  as  results  of  force  and  mo- 
tion, we  find  ourselves  brought  to  the  same  general  principle 
as  before.     This  likeness   generated  in  any  class  or  sub- 
class by  training,  is  an  aptitude  acquired  by  its  members 
for  satisfying   their  wants    in    like  ways.      That    is,   the 
oocupation  to  which  each  man  has  been  brought  up,  has  be- 
come to  him,  in  common  with  those  similarly  brought  up,  a 
line  of  least  resistance.     Hence  under  that  pressure  which 
determines   all   men    to   activity,   these    similarly-modified 
social  units  are  similarly  afiected,  and  tend  to  take  similar 
courses.     If  then  there  be  any  locality  which,  either  by  its 
physical  peculiarities    or  by    peculiarities    wrought  on  it 
during  social  evolution,  is  rendered  a  place  where  a  certain 
kind  of  industrial  action  meets  with  less  resistance  than  else- 
where ;  it  follows  from  the  law  of  direction  of  motion  that 
those  social  units  who  have  been  moulded  to  this  kind  of 
industrial  action,  will  move  towards  this  place,  or  become 
integrated  there.     If,  for  instance,  the  proximity  of  coal  and 
iron  mines  to  a  navigable  river,  gives  to  Glasgow  a  certain 
advantage  in  the  building  of  iron  ships — if  the  total  labour 
required  to  produce  the  same  vessel,  and  get  its  equivalent 
in  food  and  clothing,  is  less  there  than  elsewhere;  a  con- 
centration of  iron-ship  builders  is  produced  at  Glasgow: 
either  by  keeping  there  the  popiJation  bom  to  iron-ship 
building ;  or  by  immigration  of  those  elsewhere  engaged  in 
it;   or  by  both — a  concentration  that  would  be  still  more 
marked  did  not  other  districts  offer  counter-balancing  facili- 
ties.    The  principle  equally  holds  where  the  occupation  is 
mercantile  instead  of  manufacturing.     Stock-brokers  cluster 
together  in  the  city,  because  the  amount  of  effort  to  bo 
severally  gone  through  by  them  in  discharging  their  func* 
tions,  and  obtaining  their  profits,  is  less  there  than  in  other 
localities.     A   place  of  exchange  having  once  been  estab- 
lished, becomes  a  place  where  the  Teaa%tQi\!^  \tt  \» 


byeachisless  tliftnelaevhare;  rod  AapnnSktiftb»jBttanl 
of  least  resistance  b/  ieaob,  i&toItm  ttiairaggregitian  memad 
thia  place. 

Of  coarse,  witli  units  bo  odmpUokted  M  tlidw  wUA  eoost^ 
tate  a  society,  and  with  foicea  bo  imrolTed  m  titOBS  wbifib 
move  them,  tlie  resnltiiig  Boleotioiu  and  seporationa  mart 
he  iar  more  entangled,  or  far  Ibbb  definite,  Uaaa.  those  m 
have  hitherto  considered.  Bnt  though  there  may  be  pointed 
out  many  anomalies  whi«h  Kt  6rst  sight  seem  inoonBJBtent 
with  the  alleged  law,  a  closer  stndy  shows  that  &gy  are  bat 
snhtler-  illustrations  of  it.  For  men's  hkenessBB  being  of 
variooa  kinds,  lead  to  r&riona  orders  of  segregation.  Tian 
are  likenesses  of  disposition,  likenesees  of  taste,  liVnnmans 
produced  by  intellectual  onltore,  likenesses  that  result  bam 
class-training,  likenesses  of  political  feeling ;  and  ib  ndbds 
but  to  glance  round  at  the  caste-divisions,  the  associations 
for  philautlirDpio,  scientifio,  and  artiatio  pnrposes,  the  leli* 
giona  paHies  and  social  cliques ;  to  see  Uiat  some  specjea  of 
likeness  among  the  component  members  of  each  body 
determines  their  onion.  Now  the  different  segregative  pro> 
ceases  by  tntversing  one  wiotber,  and  often  by  their  indirect 
antagonism,  more  or  lesa  obscnre  one  another's  efieots ;  and 
prevent  aT>y  one  di&erentiated  class  from  completely  inte- 
grating. Hence  the  anomalies  referred  to.  Bat  if  this 
cause  of  incompleteness  be  duly  borne  in  mind,  social  segre- 
gations will  be  seen  to  conform  entirely  to  the  same  principle 
as  all  other  segregations.  Analysis  will  show  that  either  by 
external  incident  forces,  or  by  what  we  rosy  in  a  sense 
regard  as  mutual  polarity,  there  are  ever  being  produced  in 
society  segregations  of  those  units  which  have  either  a 
natural  likeneas  or  a  likeness  generated  by  training. 

§  169.  Can  the  general  truth  thus  variously  illustrated  be 
deduced  from  the  persistence  of  force,  in  common  with  fore- 
going ones  7    Probably  the  exposition  at  the  beginning  of 
the  chapter  will  have  led  most  readers  to  conclude  that  it 
^  '  can  be  so  deduced. 
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The  abstract  propoaitionfl  involyed  are  these  : — ^First,  that 
like  units,  subject  to  a  uniform  force  capable  of  producing 
motion  in  them,  will  be  moved  to  like  degrees  in  the  same 
direction.  Second,  that  like  units  if  exposed  to  unlike  forces 
capable  of  producing  motion  in  them^  will  be  differently 
moved — ^moved  either  in  different  directions  or  to  different 
degrees  in  the  same  direction.  Third,  that  unlike  units  if 
acted  on  by  a  uniform  force  capable  of  producing  motion  in 
them,  will  be  differently  moved — moved  either  in  different 
directions  or  to  different  degrees  in  the  same  direction. 
Fourth,  that  the  incident  forces  themselves  must  be  affected 
in  analogous  ways :  like  forces  falling  on  like  units  must  be 
similarly  modified  by  the  conflict ;  unlike  forces  falling  on 
.  like  units  must  be  dissimilarly  modified ;  and  like  forces  fall- 
ing on  unlike  units  must  be  dissimilarly  modified.  These 
propositions  admit  of  reduction  to  a  still  more  abstract  form. 
They  all  of  them  amount  to  this : — that  in  the  actions  and 
reactions  of  force  and  matter,  an  unlikeness  in  either  of 
the  factors  necessitates  an  unlikeness  in  the  effects ;  and  that 
in  the  absence  of  unlikeness  in  either  of  the  &ctors  the 
effects  must  be  alike. 

When  thus  generalized,  the  inmiediate  dependence  of  these 
propositions  on  the  persistence  of  force,  becomes  obvious. 
Any  two  forces  that  are  not  alike,  are  forces  which  differ 
either  in  their  amounts  or  directions  or  both ;  and  by  what 
mathematicians  call  the  resolution  of  forces,  it  may  be  proved 
that  this  difference  is  constituted  by  the  presence  in  the  one 
of  some  force  not  present  in  the  other.  Similarly,  any  two 
units  or  portions  of  matter  which  are  unlike  in  size,  weight, 
form,  or  other  attribute,  can  be  known  by  us  as  unlike  only 
through  some  unlikeness  in  the  forces  they  impress  on  our 
conciousness ;  and  hence  this  unlikeness  also,  is  constitut<?d  by 
the  presence  in  the  one  of  some  force  or  forces  not  present  in 
the  other.  Such  being  the  common  nature  of  these  unlike- 
nesses,  what  is  the  inevitable  corollary  P  Any  unlikeness  in 
the  incident  forces,  where  the  things  acted  on  are  alike,  must 
gererate  a  difference  between  the  effects ;   since  otherwiM^ 
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the  diffet«Dtkr  force  prodooes  do  afieot,  tod  bta»  w  aoi  par* 
Biatent.  Any  unlikeneas  in  the  thingi  Mtad  on,  where  the 
incident  forces  are  alike,  most  generate  a  differcnoe  betweaa 
the  effects ;  eince  otherviae^  the  diflbrential  finoe  wheroby 
these  things  are  made  onlike,  prodoces  iw  effect,  end  force  it 
not  persistent.  While,  oonveraBly,  if  the  foroea  acting  and 
the  things  acted  on,  ere  oHlce,  the  eSecta  rnoet  be  alike; 
Biiioe  otherwise,  a  difFbrential  effect  can  be  prodooed  without 
a  differential  cause,  and  force  ia  not  pursistent. 

Thus  these  general  truths  being  neoeKary  implicationa  at 
the  persiittence  of  force,  all  the  re-diatribntions  abore  traced 
out  as  characterizing  Evolutioa  in  its  'varioas  ptaaea,  are  also 
implications  of  the  persistenoe  of  force.  Bach  poitians  of 
the  permanently  effective  forces  acting  on  any  aggregate,  as 
produce  senfiible  motions  in  it«  parte,  cannot  bat  work  the 
segregations  which  we  see  take  place.  If  of  the  mixed  units 
making  up  such  aggregate,  those  of  the  same  kind  have  like 
motions  impresaed  on  them  by  a  uniform  force,  while  units  of 
another  kind  are  moved  by  this  oniform  force  in  ways  more 
or  less  unlike  the  ways  in  which  those  of  the  first  kind  are 
moved,  the  two  kinds  must  separate  and  integrate.  If  the 
unita  are  alike  and  the  forces  unlike,  a  division  of  the  differ- 
oitly  affected  units  is  equally  necessitated.  Thus  there  in- 
evitably  arises  the  demarcated  grouping  which  we  every- 
where  see.  By  virtue  of  this  segregation  that  grows  ever  more 
decided  while  there  remains  any  possibility  of  increaaing  i^ 
the  change  from  uniformity  to  multiformity  is  acoompauied 
by  a  change  from  indistinctness  in  the  relations  of  parts  to 
distinctness  in  the  relations  of  parts.  As  we  before  saw  that 
the  transformation  of  the  homogeneous  into  the  helerogene- 
aus  is  inferable  from  that  ultimate  truth  which  transcends 
proof;  so  we  here  see,  that  irpm  this  same  truth  is  inferable 
the  transformatioa  of  an  indefiaite  homogenei^  into  a  defi- 
nite heterogeneity. 


CHAPTER 
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EQUILIBRATION. 

I  170.  And  now  towards  what  do  these  changes  tend? 
Will  they  go  on  for  ever  ?  or  will  there  be  an  end  to  them  P 
Can  things  increase  in  heterogeneity  through  all  future  time  P 
or  must  there  be  a  degree  which  the  differentiation  and  in- 
tegration of  Matter  and  Motion  cannot  pass  P  Is  it  possible 
for  this  universal  metamorphosis  to  proceed  in  the  same  gene- 
ral course  indefinitely  P  or  does  it  work  towards  some  ulti- 
mate state,  admitting  no  furthef  modification  of  like  kind  P 
The  last  of  these  altematiye  conclusions  is  that  to  which  we 
are  inevitably  driven.  Whether  we  watch  concrete  processes, 
or  whether  we  consider  the  question  in  the  abstract,  we  are 
alike  taught  that  Evolution  has  an  impassable  limit. 

The  re-distributions  of  matter  that  go  on  around  us,  are 
ever  being  brought  to  conclusions  by  the  dissipation  of  the 
motions  which  effect  them.  The  rolling  stone  parts  with 
portions  of  its  momentum  to  the  things  it  strikes,  and  finally 
comes  to  rest ;  as  do  also,  in  like  manner,  the  various  things 
it  has  struck.  Descending  from  the  clouds  and  trickling 
over  the  Earth's  surface  till  it  gathers  into  brooks  and  rivers, 
water,  still  running  towards  a  lower  level,  is  at  last  arrested 
by  the  resistance  of  other  water  that  has  reached  tLe  lowest 
leveL  In  the  lake  or  sea  thus  formed,  every  agitation  raised 
by  a  wind  or  the  inmiersion  of  a  solid  body,  propagates  itself 
■roiind  in  waves  that  diminish  as  they  widen,  and  gradoallj 
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become  lost  to  observation  in  motionB  commimioated  to  the 
atmosphere  and  the  matter  on  the  shores.  The  impulse 
given  by  a  player  to  the  harp-string,  is  transformed  thfough 
its  vibrations  into  aerial  pulses ;  and  these,  spreading  on  all 
sides,  and  weakening  as  they  spread,  soon  cease  to  be  per- 
ceptible ;  and  finally  die  away  in  generating  thermal  undula- 
tions that  radiate  into  space.  Equally  in  the  cinder  that  fidls 
out  of  the  fire,  and  in  the  vast  masses  of  molten  lava  ejected 
by  a  volcano,  we  see  that  the  molecular  agitation  known  to 
us  as  heat,  disperses  itself  by  radiation;  so  that  however 
great  its  amount,  it  inevitably  sinks  at  last  to  the  same  degree 
as  that  existing  in  surrounding  bodies.  And  if  the  actions 
observed  be  electrical  or  chemical,  we  still  find  that  they  work 
themselves  out  in  producing  sensible  or  insensible  movements, 
that  are  dissipated  as  before ;  imtil  quiescence  is  eventually 
reached.  The  proximate  rationale  of  the  process 

exhibited  under  these  several  forms,  lies  in  the  fact 
dwelt  Qn  when  treating  of  the  Multiplication  of  Efiects,  that 
motions  are  ever  being  decomposed  into  divergent  motions, 
and  these  into  re-divergent  motions.  The  rolling  stone 
sends  off  the  stones  it  hits  in  directions  differing  more  or  less 
from  its  own ;  and  they  do  the  like  with  the  things  they  hit. 
Move  water  or  air,  and  the  movement  is  quickly  resolved  into 
radiating  movements.  The  heat  produced  by  pressure  in  a 
given  direction,  diffuses  itself  by  undulations  in  all  directions ; 
and  so  do  the  light  and  electricity  similarly  g^ierated. 
That  is  to  say,  these  motions  undergo  division  and  subdivi- 
sion ;  and  by  continuance  of  this  process  without  limit,  they 
are,  though  never  lost,  gradually  reduced  to  insensible  mo- 
tions. 

In  all  cases  then,  there  is  a  progress  toward  equilibration. 
That  universal  co-existence  of  antagonist  forces  which,  as  we 
before  saw,  necessitates  the  universality  of  rhythm,  and 
which,  as  we  before  saw,  necessitates  the  decomposition  of 
every  force  into  divergent  forces,  at  the  same  time  necessi* 
lafees  the  ultimate  establishment  of  a  balance.    Every  motioD 
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being  motion  under  reeistanoe.  is  continually  suffering  de* 
ductions ;  and  these  unceasing  deductions  finally  result  in  the 
cessation  of  the  motion. 

The  general  truth  thus  illustrated  under  its  simplest 
aspect,  we  must  now  look  at  under  those  more  complex 
ispects  it  usually  presents  throughout  Nature.  In  nearly  all 
»seSy  the  motion  of  an  aggregate  is  compound ;  and  the  equi- 
libration of  each  of  its  components,  being  carried  on  inde- 
pendently, docs  not  affect  the  rest.  The  ship's  bell  that  has 
ceased  to  vibrate,  still  continues  those  vertical  and  lateral 
oscillations  caused  by  the  ocean-swell.  The  water  of  the 
smooth  stream  on  whose  surface  have  died  away  the  undu- 
lations caused  by  the  rising  fish,  moves  as  fust  as  before 
onward  to  the  sea.  The  arrested  bullet  travels  with 
undiminished  speed  roimd  the  Earth's  axis.  And  were  the 
rotation  of  the  Earth  destroyed,  there  would  not  be  implied 
any  diminution  of  the  Earth's  movement  with  respect  to  the 
San  and  other  external  bodies.  So  that  in  every  case,  what 
we  regard  as  equilibration  is  a  disappearance  of  some  one  or 
more  of  the  many  movements  which  a  body  possesses,  while 
its  other  movements  continue  as  before.  That  this 

process  may  be  duly  realized  and  the  state  of  things  towards 
which  it  tends  fully  understood,  it  will  be  well  here  to  cite  a 
case  in  which  we  may  watch  this  successive  equilibration  %»f 
combined  movements  more  completely  than  we  can  do  in 
those  above  instanced.  Our  end  will  best  be  served,  not  by 
the  most  imposing,  but  by  the  most  familiar  example.  Let 
us  take  that  of  the  spinning  top.  When  the  string  which 
has  been  wrapped  round  a  top's  axis  is  violently  drawn  off, 
and  the  top  falls  on  to  the  table,  it  usually  happens  that  bo* 
sides  the  rapid  rotation,  two  other  movements  are  given  to  it. 
A  slight  horizontal  momentum,  unavoidably  impressed  on  it 
when  leaving  the  handle,  carries  it  away  bodily  firom  the 
place  on  which  it  drops ;  and  in  consequence  of  its  axis  being 
more  or  less  inclined,  it  falls  into  a  certain  oscilla- 
iioQy  described  by  the  expressive  though  inelegant  word-^ 
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"wabbliug.*'  These  two  subordinate  motioiis,  Tambk  h 
their  proportions  to  each  other  and  to  the  chief  motiop,  an 
commoiily  soon  brought  to  a  dose  by  separate  processes  ct 
equilibration.  The  momentum  which  carries  the  t^  bodily 
along  the  table,  resisted  somewhat  by  the  air,  but  mainly  by 
the  irregularities  of  the  surfSsuse,  shortly  disappears ;  and  the 
top  thereafter  continues  to  spin  on  one  spot.  Meanwhilet  in 
consequence  of  that  opposition  which  the  axial  momentum  of 
a  rotating  body  makes  to  any  change  in  the  plane  of  rotation, 
(so  beautifully  exhibited  by  the  gyroscope,)  the  **  wabbling" 
diminishes;  and  like  the  other  is  quickly  ended.  These 
minor  motions  having  been  dissipated,  the  rotatory  motion, 
interfered  with  only  by  atmospheric  resistance  and  the  fric- 
tion of  the  pivot,  continues  some  time  with  such  uniformity 
that  the  top  appears  stationary :  there  being  thus  temporarily 
established  a  condition  which  the  French  mathematicians 
have  termed  equilibrium  mobile.  It  is  true  that  when  the 
axial  velocity  sinks  below  a  certain  point,  new  motions  com* 
mence,  and  increase  till  the  top  falls ;  but  these  are  merely 
incidental  to  a  case  in  which  the  centre  of  gravity  is  above 
the  point  of  support.  Were  the  top,  having  an  axis  of 
steel,  to  be  suspended  from  a  surface  adequately  magnetized, 
all  the  phenomena  described  would  be  displayed,  and  the 
moving  equilibrium  having  been  once  arrived  at,  would  con- 
tinue until  the  top  became  motionless,  without  any  further 
change  of  position.  Now  the  facts  which  it  behoves 

us  here  to  observe,  are  these.  First,  that  the  various  motions 
which  an  aggregate  possesses  are  separately  equilibrated: 
those  which  are  smallest,  or  which  meet  with  the  greatest 
resistance,  or  both,  disappearing  first ;  and  leaving  at  lost, 
that  which  is  greatest,  or  meets  with  least  resistance,  or  both. 
Second,  that  when  the  aggregate  has  a  movement  of  its  parti* 
with  respect  to  each  other,  which  encounters  but  little  external 
resistance,  there  is  apt  to  be  established  an  equilibrium 
mobile.  Third,  that  this  moving  equilibriimi  eventuaUy 
lapses  into  complete  equilibrium. 


iqUILIBRATIOH  487 

Fully  to  comprehend  the  process  of  eqailibraiion,  is  not 
easy ;  since  we  have  simultaneously  to  contemplate  Tarious 
phases  of  it.  The  best  course  will  be  to  glance  separately  at 
what  we  may  conyeniently  regard  as  its  four  different 
orders.  The  first  order  includes  the  comparatively 

limple  motions,  as  those  of  projectiles,  which  are  not  pro- 
longed enough  to  exhibit  their  rhythmical  character ;  but 
which,  being  quickly  divided  and  subdivided  into  motions 
communicated  to  other  portions  of  matter,  are  presently  dis- 
sipated in  the  rhythm  of  ethereal  undulations.  In 
the  second  order,  comprehending  the  various  kinds  of  vi- 
bration or  oscillation  as  usually  witnessed,  the  motion  is  used 
up  in  generating  a  tension  which,  having  become  equal  to  it  or 
momentarily  equilibrated  with  it,  thereupon  produces  a  mo- 
tion in  the  opposite  direction,  that  is  subsequently  equili* 
brated  in  like  manner :  thus  causing  a  visible  rhythm,  that 
is,  however,  soon  lost  in  invisible  rhythms.  The  third 
order  of  equilibration,  not  hitherto  noticed,  obtains  in  those 
aggregates  which  continually  receive  as  much  motion  as  they 
expend.  The  steam  engine  (and  especially  that  kind  which 
feeds  its  own  furnace  and  boiler)  supplies  an  example.  Here 
the  force  from  moment  to  moment  dissipated  in  overcoming 
the  resistance  of  the  machinery  driven,  is  from  moment  to 
moment  re-placed  from  the  fuel;  and  the  balance  of  the 
two  is  maintained  by  a  raising  or  lowering  of  the  expenditure 
according  to  the  variation  of  the  supply :  each  increase  or 
decrease  in  the  quantity  of  steam,  resulting  in  a  rise  or  fall 
of  the  engine's  movement,  such  as  brings  it  to  a  balance  with 
the  increased  or  decreased  resistance.  This,  which  we  may 
fitly  call  the  dependent  moving  equilibrium,  should  bo 
specially  noted ;  since  it  is  one  that  we  shall  commonly  meet 
with  throughout  various  phases  of  Evolution.  The 
equilibration  to  be  distinguished  as  of  the  fourth  order,  is  the 
independent  or  perfect  moving  equilibrium.  This  we  see 
illustrated  in  the  rhythmical  motions  of  the  Solar  System ; 
which,  being  resisted  only  by  a  medium  of  inappreciahL? 


dntntar,  mdBrgo  no  uuablB  JjiwiMitfnii  fin  ffn^  ■BiiBfa.'W 
tune  IS  we  cm  maaMoia.  .... 

All  these  kinds  <tf  aqnilibntisa  mmft  lunnvec,  fton  tlM| 
higfaeat  point  of  new,  be  ngsTdsd  m  di&raat  modn  of  ast 
kind.  For  in  errer^  mm  the  balanoe  uirnd  at  is  rcJativ«k 
and  not  aboolat« — is  a  oenatuwi  of  the  motion  of  aoaoe  paiw 
tionlar  body  in  relation  te  ft  otfrtain  point  or  pCBUta,  nh 
volvisg  neither  the  disqipeuvooe  of  the  ralatiTe  motioa  1m^ 
which  ia  Bimfdy  tranafMined  into  other  motiona,  nor  ■  dimi* 
nntion  of  the  body's  motaona  with  reapeot  to  other  points 
Thus  understanding  equiUbmtioii,  it  maaifeflUj  inohidea  that 
eqvilihrium  mobile,  which  at  &nt  nght  seenu  of  aaotbar 
nature.  For  any  Byatem  of  bodies  exhibiting,  like  tiioae  of 
the  Solar  System,  a  oomlnnation  of  balanoed  rhytimu,  haa 
this  peculiarity ; — that  though  the  constituents  of  the  syatera 
have  relative  movements,  the  system  as  a  wh(Je  has  no 
movement.  The  centre  of  gravity  oF  the  entire  gronp  re- 
mains fixed.  Whatever  quantity  of  motion  any  member 
of  it  has  in  any  direction,  is  from  moment  to  moment 
Gonnter-halanced  by  an  equivalent  motion  in  some  other 
part  of  the  gronp  in  en  opposite  direction;  and  so  the 
'>gg''^?o^  matter  of  the  gronp  is  in  a  state  of  rest.  Whence 
it  follows  that  the  arrival  at  a  state  of  moving  equilibrium, 
is  the  disappearance  of  eome  movement  ■vrfiich  the  ag- 
gregate had  in  relation  to  external  things,  and  a  con- 
tinuance of  those  movements  only  which  the  different  parts 
of  the  aggregate  have  in  relation  to  each  other.  Thus 
generalizing  the  process,  it  becomes  clear  that  all  forma  of 
rquilibration  are  intrinsically  the  same ;  since  in  every 
iggregate,  it  is  the  centre  of  gmvity  only  that  loses  it) 
motion :  the  coDstitnents  always  retaining  some  motion  with 
respect  to  each  other — the  motion  of  molecules  if  none  else. 
Every  equilibrium  commonly  regarded  as  absolute,  is  in  one 
sense  a  moving  equilibrium ;  because  along  with  a  motion* 
less  state  of  the  whole  there  is  always  some  relative  move* 
ment  of  its  insensible  purts.    And,  conversely,  every  moving 
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iflibrhim  may  be  in  one  sense  regarded  as  absolute ;  be- 
oaase  the  relative  movements  of  its  sensible  parts  are  accom- 
panied by  a  motionless  state  of  the  whole. 

Something  has  still  to  be  added  before  closing  these 
somewhat  too  elaborate  preliminaries.  The  reader  mnst 
now  especially  note  two  leading  truths  brought  out  by  the 
toregoing  exposition:  the  one  concerning  the  ultimate,  or 
rather  the  penultimate,  state  of  motion  which  the  processes  de- 
scribed tend  to  bring  about ;  the  other  concerning  the  concom- 
itant distribution  of  matter.  This  penultimate  state 
of  motion  is  the  moving  equilibrium ;  which,  as  we  have  seen, 
tends  to  arise  in  an  aggregate  having  compound  motions,  as  a 
transitional  state  on  the  way  towards  complete  equilibrium. 
Throughout  Evolution  of  all  kinds,  there  is  a  continual  ap- 
proximation to,  and  more  or  less  complete  maintenance  of,  this 
moving  equilibrium.  As  in  the  Solar  System  there  has  been 
established  an  independent  moving  equilibrium — an  equili- 
brium such  that  the  relative  motions  of  the  constituent  parts 
are  continually  so  counter-balanced  by  opposite  motions, 
that  the  mean  state  of  the  whole  aggregate  never  varies ;  so 
is  it,  though  in  a  less  distinct  manner,  with  each  form  of  de- 
pendent moving  equilibrium.  The  state  of  things  exhibited 
in  the  cycles  of  terrestrial  changes,  in  the  balanced  functions 
of  organic  bodies  that  have  reached  their  adult  forms,  andl"  in 
the  acting  and  re-acting  processes  of  fully-developed  socie- 
ties, is  similarly  one  characterized  by  compensating  oscilla- 
tions. The  involved  combination  of  rhythms  seen  in  each 
of  these  cases,  has  an  average  condition  which  remains  prac- 
tically constant  during  the  deviations  ever  taking  place  on 
opposite  sides  of  it.  And  the  fact  which  we  have  here  par- 
ticularly to  observe,  is,  that  as  a  corollary  from  the  general 
law  of  equilibration  above  set  forth,  the  evolution  of  every 
aggregate  must  go  on  until  this  equilibrium  mobile  is  estab 
Ushed;  since,  as  we  have  seen,  an  excess  of  force  which 
the  aggregate  possesses  in  any  direction,  must  eventually 
Uc  expended   in   overcoming  resistances  to  change  in  that 


diMction :    lleaving  bebinl  oi^  Unm  Moww 
ooDipengate   each   other,   and    so    tonn  a  suniBg    sqdk 
briuEi.  Respeotiiig  the  ■tmotaral  aUto  anndtaa^ 

oiuly  reached,  it  must  olmoiuly  be  «oe  prOMotiBg  •»  ar- 
rengement  of  forces  that  ooinitBrbahnoe  all  tin  fonsea  to 
which  the  aggregate  ie  sabjeot.  So  long-  as  them  nmaina  a 
rcaidual  foroe  in  uay  direction — be  it  exceas  of  a  finoe  oxer- 
cittid  by  the  i^^gregata  on  ita  enviitiiiinent,  or  of  a  Jbrea 
exezxised  by  ita  enTironnMOt  on  the  a^^regate,  eqailibrinm 
does  not  exist ;  and  therefore  the  re-diatribntim  <^  matter 
must  oontiuue.  Whence  it  foUowa  that  the  limit  of  b^tenv 
geneity  towards  which  eveiy  aggregate  progroawe,  ia  the 
formation  of  ba  many  apecdalisaticau  and  oombinations  of 
puT-ts,  as  there  are  speoialixed  and  comb'ned  fin«e«  to  be  met 

g  131.  Those  sacceesively  changed  forms  which,  if  the 
nebular  hypothesis  be  granted,  must  have  arisen  during 
^)ie  evolution  of  the  Solar  System,  were  so  many  transitional 
finds  of  moving  equilibrium  ;  severally  giving  place  to  more 
permanent  kinds  on  the  way  towards  complete  equilibration. 
Thus  the  assumption  of  an  oblate  spheroidal  6gure  by  con- 
densing nebulous  matter,  was  the  assumption  of  a  temporary 
and  partial  moving  equilibrium  among  the  component  parts 
— a  moving  equilibrium  that  must  have  slowly  grown 
more  settled,  as  local  conflicting  inovementa  were  dis 
sipated.  In  the  formation  and  detachment  at  the 

nebulous  rings,  which,  according  to  this  hypotheais,  from  time 
to  time  took  place,  we  have  instances  of  progressive  equili- 
bration ending  in  the  establiahment  of  a  complete  moving 
equilibrium.  For  the  genosis  of  each  such  ring,  implies  a 
perfect  balancing  of  that  aggregative  force  which  the 
whole  spheroid  exercises  on  its  equatorial  portion,  by  that 
centrifugal  force  which  the  equatorial  portion  has  acquired 
during  previous  concentration:  so  long  as  these  two  forces 
are  not  equal,  the  equatorial  pcniion  follows  the  ccmtractiug 
mass  -  but  aa  soon  aa  the  sectHid  force  haa  inoreased  up  to  an 
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equality  with  the  first,  the  equatorial  portion  can  follow  no 
further,  and  remains  behind.  While,  however,  the  resulting 
ring,  regarded  as  a  whole  connected  by  forces  with  external 
wholes,  has  reached  a  state  of  moying  equilibrium  ;  its  parts 
are  not  balanced  with  respect  to  each  other.  As  we 
before  saw  (§  150)  the  probabilities  agaii)st  the  mainte- 
nance of  an  annular  form  by  nebulous  matter,  are  immense : 
from  the  instability  of  the  homogeneous,  it  is  inferrable  that 
nebulous  matter  so  distributed  must  break  up  into  portions ; 
and  eventually  concentrate  into  a  single  mass.  That  is  to 
say,  the  ring  must  progress  towards  a  moving  equilibrium 
of  a  more  complete  kind,  during  the  dissipation  of  that 
motion  which  maintained  its  particles  in  a  diffused  form: 
leaving  at  length  a  planetary  body,  attended  perhaps  by  a 
group  of  minor  bodies,  sevemlly  having  residuary  relative 
motions  that  are  no  longer  resisted  hj  sensible  media ;  and 
there  is  thus  constituted  an  equilibrium  mobile  that  is  all  but 
absolutely  perfect.* 

Hypothesis  aside,  the  principle  of  equilibration  is  still 
perpetually  illustrated  in  those  minor  changes  of  state  which 
the  Solar  System  is  undergoing.  Each  planet,  satellite^ 
and  ccmet,  exhibits  to  us  at  its  aphelion  a  momentary  equili- 

*  Sir  Darid  Brewster  hns  recently  been  citing  with  approral,  a  calculation 
by  M.  Babinet,  to  the  effect  that  on  the  hypothesis  of  nebular  genesis,  the 
matter  of  the  Sun,  when  it  filled  the  Earth's  orbit,  must  have  taken  3181  yean 
to  rotate  ;*and  that  therefore  the  h}'pothc8is  cannot  be  true.  This  calculation  of 
M.  Babinet  may  pair-off  with  that  of  M.  Comte,  who,  contrariwise,  made  the 
time  of  this  rotation  agree  Tcry  nearly  with  the  Earth's  period  of  revolution 
round  the  Sun ;  for  if  M.  Comte's  calculation  involved  a  petitio  prineipii,  that  of 
H.  Babinet  is  manifestly  based  on  two  assumptions,  both  of  which  are  gratuitous, 
and  one  of  them  totally  inconsistent  with  the  doctrine  to  be  tested.  He  has  evi- 
dently proceeded  on  the  current  supposition  respecting  the  Sun's  internal  density, 
which  is  not  proved,  and  from  which  there  are  reasons  for  dissenting;  and 
he  has  evidently  taken  for  granted  that  all  parts  of  the  nebulous  spheroid,  when  it 
filled  the  Earth's  orbit,  had  the  same  angular  velocity ;  whereas  if  (as  is  implied 
in  the  nebular  hypothesis,  rationally  understood)  this  spheroid  resulted  from  the 
concentration  of  far  more  widely-diffused  matter,  the  an^lar  velocity  of  iti 
•qnatonal  porti«i  vo«U  obrioiisly  be  immenady  greater  than  that  of  its  oamtral 
pOTtioL. 
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iu  primary,  and  that  form  which  reterds  its  reU'aat ;  ihtm^ 
the  retreat  goes  on  until  tba  lait  of  tbeM  fimiaa  txmedf 
oountorpoises  tLe  first.  In  like  manner  at  perihelion  a  eon* 
verae  equilibriam  is  momentsrilj'  estaUi^bed.  Tb.9  varia- 
tion of  each  orbit  in  sine,  in  eocentrioity,  and  in  the  postitai 
of  ite  plane,  haa  similarly  a  limit  at  which  the  fiiroea  pn»> 
ducing  change  in  the  one  direotiaa,  are  eqnalkd  by  then 
antagonizing  it ;  and  an  tqipoaite  limit  at  which  an  of^tonte 
arrest  takes  place.  Meanwhile,  each  of  theae  simple  perturb- 
ations, aa  well  aa  each  of  the  oomjjex  onee  reaolling  from 
their  combination,  ezhibita,  beeidea  the  temporary  equilibra- 
tion at  each  of  its  extreme^  a  certain  general  equilibt^ 
tion  of  compeosating  deriationa  on  either  side  of  a  mean 
state.  That  the  moving  eqnilil^um  thus  constitoted* 

tends,  in  the  course  of  indefinite  time,  to  lapse  into  a  complete 
equilibrium,  by  the  gradoal  decrease  of  planetary  motions 
and  eventual  intej^iutioa  of  all  the  separate  masses  o(»n* 
posing  the  Solar  System,  is  a  belief  suggested  by  certain 
observed  cometary  retardations,  and  entertained  by  some  of 
high  authority.  The  received  opinion  that  the  appreciable 
diminntion  in  the  period  of  Encke'a  comet,  implies  a  loss  of  mo> 
mentum  caused  by  resistance  of  the  ethereal  medium,  commits 
astronomers  who  hold  it,  to  the  coaclusiou  that  this  same  re- 
sistance must  cau§e  a  loss  of  planetary  motions — a  loss  whic^ 
■nfinitesimal  though  it  may  be  in  such  periods  as  we  can 
measure,  will,  if  indefinitely  continued,  bring  these  motions 
to  a  close.  Even  should  there  be,  as  Sir  John  Herschel  sug- 
gests, a  rotation  of  the  ethereal  medium  in  the  same  direoticm 
with  the  planets,  this  arrest,  though  immensely  postponed, 
vrould  not  be  absolutely  prevented.  Such  an  eventuality, 
however,  must  in  any  case  be  so  inctmoeivaUy  remote  as 
to  have  no  other  than  a  speculative  interest  for  ns.  It  is 
teierred  to  here,  simply  as  illustrating  the  still-continued 
tMuleaoT  towards  oompLete  equililHwm,  through  Uie  still* 
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oontiniied  dissipation  of  sensible  motion,  or  transformaticm  <if 
it  into  insensible  motion. 

But  there  is  another  species  of  equilibration  going  on  in 
the  Solar  System,  with  which  we  are  more  nearly  concerned — 
the  equilibration  of  that  molecular  motion  known  as  heat, 
llie  tacit  assumption  hitherto  current,  that  the  Sun  can  con« 
tinae  to  give  off  an  undiminished  amount  of  light  and  heat 
through  aU  future  time,  is  fast  being  abandoned.     Involv- 
ing as  it  does,  under  a  disguise,  the  conception  of  power  pro- 
duced out  of  nothing,  it  is  of  the  same  order  as  the  belief  that 
misleads  perpetual-motion  schemers.     The  spreading  recog- 
£ution  of  the  truth  that  force  is  persistent,  and  that  conse- 
quently whatever  force  is  manifested  under  one  shape  must 
previously  have  existed  imder  another  shape,  is  carrying  with 
it  a  recognition  of  the  truth  that  the  force  known  to  us  in 
solar  radiations,  is  the  changed  form  of  some  other  force  of 
which  the  Sun  is  the  seat ;  and  that  by  the  gradual  dissipa* 
tion  of  these  radiations  into  space,  this  other  force  is  being 
slowly  exhausted.  The  aggregative  force  by  which  the  Sun's 
substance  is  drawn  to  his  centre  of  gravity,  is  the  only  one 
which  established  physical  laws  warrant  us  in  suspecting  to  be 
the  correlate  of  the  forces  thus  emanating  from  him :  the  only 
source  of  a  known  kind  that  can  be  assigned  for  the  insensible 
motions  constituting  solar  light  and  heat,  is  the  sensiblemotn/o 
which  disappears  during  the  progressing  concentration  of  the 
Sun's  substance.  We  before  saw  it  to  be  a  corollary  from  the 
nebular  hjrpothesis,  that  there  is  such  a  progressing  concentra- 
tion of  the  Sun's  substance.  And  here  remains  to  be  added  the 
further  corollary,  that  just  as  in  the  case  of  the  smaller  mem- 
bers of  the  Solar  System,  the  heat  generated  by  concentration, 
long  ago  in  great  part  radiated  into  space,  has  left  only  a  central 
residue  that  now  escapes  but  slowly ;  so  in  the  case  of  that  im- 
mensely larger  mass  forming  the  Sun,  the  immensely  greater 
quantity  of  heat  generated  and  still  in  process  of  rapid  diffusioUi 
musty  as  the  concentration  approaches  its  limit,  diminish  is 
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Binoanty  Mid  eventiially  lesye  only  an  uuqiiNreoiBble  mtBfdl 
remnant.  With  or  without  the  aooompaniment  of 

that  hypothesis  of  nebular  condensatiim,  whenoe,  as  we  see, 
it  naturally  follows,  the  doctrine  that  the  Snn  is  gradually 
losing  his  heat,  has  now  gained  considerable  currency;  and 
calculations  have  been  made^  both  respecting  the  amount  of 
heat  and  light  already  radiated,  as  compared  with  the  amount 
that  remains,  and  respecting  the  period  during  which  actiye 
radiation  is  likdy  to  continue.  Profl  Helmholta  estimates^ 
that  since  the  time  when,  according  to  the  nebular  hypothesis, 
the  matter  composing  the  Solar  System  extended  to  the  orint 
of  Neptune,  there  has  been  eyolved  by  the  arrest  of  sensible 
motion,  an  amount  of  heat  454  times  as  great  as  that  which 
the  Sun  still  has  to  give  out.  He  also  makes  an  approximate 
estimate  of  the  rate  at  which  this  remaining  rJ-rth  is  being 
diffused :  showing  that  a  diminution  of  the  Sun's  diameter  to 
the  extent  of  -nr.^7nr>  would  produce  heat,  at  the  present  rate, 
for  more  than  2000  years  ;  or  in  other  words,  that  a  contrac- 
tion of  -^u^.inrfr.Tnro  ^^  ^^^  diameter,  suffices  to  generate  the 
amount  of  light  and  heat  annually  emitted ;  and  that  thus,  at 
the  present  rate  of  expenditure,  the  Sun's  diameter  will  di- 
minish by  something  like  -^V  ^  ^^^  lapse  of  the  next  million 
years.  ^  Of  course  these  conclusions  are  not  to  be  considered 
as  more  than  rude  approximations  to  the  truth.  Until  quite 
recently,  we  have  been  totally  ignorant  of  the  Sun's  chemical 
composition ;  and  even  now  have  obtained  but  a  superficial 
knowledge  of  it.  We  know  nothing  of  his  internal  structure ; 
and  it  is  quite  possible  (probable,*  I  believe,)  that  the 
assumptions  respecting  central  density,  made  in  the  foregoing 
estimates,  are  wrong.  But  no  uncertainty  in  the  data  on 
which  these  calculations  proceed,  and  no  consequent  error  in 
the  inferred  rate  at  which  the  Sun  is  expending  his  reserve 
of  force,  militates  against  the  general  proposition  that  this 

*  See  paper  **  On  the  Inter-ectioii  of  Nahtral  Forcei,**  by  Prot  Helmholti, 
tnndated  bj  Prof.  Tjndallfand  pabUflMd  is  tho  FkihtdpMcal  Mofmim,  mippitf- 
(Aent  to  Vol.  XI.  fourth  eciies. 
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merve  of  force  in  being  expended ;  and  innst  in  time  be  oe* 
bansted.  Thougb  the  residue  of  undiffiiaed  motion  in  the  Sun, 
may  be  much  greater  than  is  above  concluded ;  though  the 
rate  of  radiation  cannot,  as  assumed,  continue  at  a  uniform 
rate,  but  must  eventually  go  on  with  slowly-decreasing 
rapidity ;  and  though  the  period  at  which  the  Sun  wiU  cease 
to  afford  us  adequate  light  and  heat,  is  very  possibly  far  more 
distant  than  above  implied ;  yet  such  a  period  must  some 
time  be  reached,  and  this  is  all  which  it  here  concerns  us 
to  observe. 

Thus  while  the  Solar  System,  if  evolved  from  diffused  mat- 
ter, has  illustrated  the  law  of  equilibration  in  the  establishment 
of  a  complete  moving  equilibrium ;  and  while,  as  at  present  con- 
stituted, it  illustrates  the  law  of  equilibration  in  the  balancing 
of  all  its  movements ;  it  also  illustrates  this  law  in  the  pro- 
cesses which  astronomers  and  physicists  infer  are  still  going 
on.  That  motion  of  masses  produced  during  Evolution,  is 
being  slowly  re-diffused  in  molecular  motion  of  the  ethereal 
mediimi ;  both  through  the  progressive  integration  of  each 
mass,  and  the  resistance  to  its  motion  through  space.  Infinitely 
remote  as  may  be  the  state  when  all  the  motions  of  masses  shall 
be  transformed  into  molecular  motion^  and  all  the  molecular 
motion  equilibrated ;  yet  such  a  state  of  complete  integration 
and  complete  equilibration,  is  that  towards  which  the  changes 
now  going  on  throughout  the  Solar  System  inevitably  tend. 

S  172.  A  spherical  figure  is  the  one  which  can  alone  equi- 
librate the  forces  of  mutually- gravitating  atoms.  If  the  ag- 
gregate of  such  atoms  has  a  rotatory  motion,  the  form  of 
equilibriimi  becomes  a  spheroid  of  greater  or  less  oblateness, 
according  to  the  rate  of  rotation  ;  and  it  has  been  ascertained 
that  the  Earth  is  an  oblate  spheroid,  diverging  just  as  much 
from  sphericity  as  is  requisite  to  counterbalance  the  centrifugal 
force  consequent  on  its  velocity  round  its  axis.  That  is  to 
say,  during  the  evolution  of  the  Earth,  there  has  been  reached 
a  complete  equilibrium  of  those  forces  which  affect  its  general 
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mitliiia  Hie   onlj  other   process  of 

which  the  Earth  as  a  whole  can  exhibit,  is  the  loss  of  its  axial 
motion ;  and  that  any  such  loss  is  going  on,  we  haTe  no 
direct  evidence.  It  has  been  contended,  however,  by  Prof. 
Helmholtz,  that  inappreciable  as  may  be  its  effect  within 
known  periods  of  time,  the  friction  of  the  tidal  wave  mnss 
be  slowly  diminishing  the  Earth's  rotatory  motion,  and  must 
eventually  destroy  it.  Now  though  it  seems  an  oversight 
to  say  that  the  Earth's  rotation  can  thus  be  destroyed,  since 
tlie  extreme  effect,  to  be  reached  only  in  infinite  time  by  such 
a  process,  would  be  an  extension  of  the  Earth's  day  to  the 
length  of  a  lunation ,  yet  it  seems  clear  that  this  friction 
of  the  tidal  wave  is  a  real  cause  of  decreasing  rotation.  Slow 
us  its  action  is,  we  must  recognize  it  as  exemplifying,  under 
another  form,  the  universal  progress  towards  equilibrium. 

It  is  needless  to  point  out,  in  detail,  how  those  movements 
which  the  Sun's  raj'B  generate  in  the  air  and  water  on  the 
Earth's  surface,  and  through  them  in  the  Earth's  solid  sub- 
stance,* one  and  all  teach  the  same  general  truth.  Evidently 
the  winds  and  wavesand  streams,  as  well  as  the  denudations  ard 
depositions  they  effect,  perpetually  illustrate  on  a  grand  scale, 
and  in  endless  modes,  that  gradual  dissipation  of  motions 
described  in  the  first  section ;  and  the  consequent  tendency 
towards  a  balanced  distribution  of  forces.  Each  of  these 
sensible  motions,  produced  directly  or  indii'ectly  by  integra- 
tion of  those  insensible  motions  communicated  from  the  Sun, 
becomes,  as  we  have  seen,  divided  and  subdivided  into 
motions  less  and  less  sensible ;  until  it  is  finally  reduced  to 
insensible  motions,  and  radiated  from  the  Earth  in  the  shape 
of  thermal  undulations.  In  their  totality,  these  com- 

•  Until  I  recently  consulted  his  "  Outlines  of  Astronomy'*  on  another  quea* 
lion,  I  was  not  aware  that  so  far  back  as  1833,  Sir  John  Hcrschel  had  enunci- 
ated the  doctrine  that  •*thc  sun's  rays  are  the  ultimate  tonrce  of  almoct  erery 
motion  which  takes  place  on  the  surface  of  the  earth."  He  expressly  incladei 
all  geologic,  meteorologic,  and  vital  actions;  as  also  those  which  we  prodooe  bj. 
the  combustion  of  coid.  The  late  George  Stephenson  appears  to  haTO 
woDgi}  credited  with  this  Inst  idea 
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plez  movements  of  aerial,  liquid,  and  solid  matter  on  the 
Earth's  3rust,  constitute  a  dependent  moving  equilibrium.  As 
we  before  saw,  there  is  traceable  throughout  them  an  in- 
volved combination  of  rhythms.  The  unceasing  circula* 
tion  of  water  from  the  ocean  to  the  land,  and  from  the  land 
back  to  the  ocean,  is  a  type  of  these  various  compensating 
fictions  ;  which,  in  the  midst  of  all  the  irregularities  produced 
by  their  mutual  interferences,  maintain  an  average.  And  in 
this,  as  in  other  equilibrations  of  the  third  order,  we  see  that 
the  power  from  moment  to  moment  in  course  of  dissipation, 
is  from  moment  to  moment  renewed  from  without :  the  rises 
and  falls  in  the  supply,  being  balanced  by  rises  and  falls  in  the 
expenditure  ;  as  witness  the  correspondence  between  the  mag- 
netic variations  and  the  cycle  of  the  solar  spots.  But 
the  fact  it  chiefly  concerns  us  to  observe,  is,  that  this  process 
must  go  on  bringing  things  ever  nearer  to  complete  rest. 
These  mechanical  movements,  meteorologic  and  geologic, 
which  are  continually  being  equilibrated,  both  temporarily 
by  counter-movements  and  permanently  by  the  dissipation  of 
such  movements  and  counter-movements,  will  slowly  diminish 
as  the  quantity  of  force  received  from  the  Sun  diminishes. 
As  the  insensible  motions  propagated  to  us  from  the  centre 
of  our  system  become  feebler,  the  sensible  motions  here  pro- 
duced by  them  must  decrease ;  and  at  that  remote  period 
when  the  solar  heat  has  ceased  to  be  appreciable,  there  will 
no  longer  be  any  appreciable  re-distributions  of  matter  on  the 
surface  of  our  planet. 

Thus  from  the  highest  point  of  view,  all  terrestrial  changes 
are  incidents  in  the  course  of  cosmical  equilibration.  It  was 
before  pointed  out,  (§  69)  that  of  the  incessant  alterations 
which  the  Earth's  crust  and  atmosphere  undergo,  those  which 
are  not  due  to  the  still-progressing  motion  of  the  Earth's  sub- 
stance towards  its  centre  of  gravity,  are  due  to  the  still-pro- 
gressing motion  of  the  Sun's  substance  towards  its  centre  of 
gravity.  Ilere  it  is  to  be  remarked,  that  this  continuance  of 
iDtegration  in  the  Earth  and  in  the  Sun,  is  a  continuanoe  oi 


Umt  transformation  of  sensible  motioa  into  imelMlbb  InofiM 
irhioh  we  have  seen  ends  in  equilibration ;  and  flial  the  n* 
rival  in  each  case  at  the  extreme  of  integniliont  is  the  arrival 
at  a  state  in  which  no  more  sensible  motion  remains  to  be 
transformed  into  insensible  motion^— a  state  in  which  the 
forces  producing  integration  and  the  foroes  opposing  integrs- 
tion,  have  become  equaL 

§  173.  Every  living  body  exhibits,  in  a  four-fold  form, 
the  process  we  are  loracing  out-— exhilnts  it  from  moment  to 
moment  in  the  balancing  of  meohanical  foroes ;  from  hour  to 
hour  in  the  balancing  of  Amotions ;  firom  year  to  year  in  the 
changes  of  state  that  compensate  changes  of  condition ;  and 
finally  in  the  complete  arrest  of  vital  movements  at  death, 
liot  us  consider  the  facts  under  these  heads. 

The  sensible  motion  constituting  each  visible  action  of  an 
organism,  is  soon  brought  to  a  close  by  some  adverse  force 
within  or  without  the  organism.  When  the  arm  is  raised,  the 
motion  given  to  it  is  antagonized  partly  by  gravity  and  partly 
by  the  internal  resistances  consequent  on  structure ;  and  its 
motion,  thus  suffering  continual  deduction,  ends  when  the  arm 
has  reached  a  position  at  which  the  forces  are  equilibrated.  The 
limits  of  each  systole  and  diastole  of  the  heart,  severally  show 
us  a  momentary  equilibrium  between  muscular  strains  that  pro- 
duce opposite  movements ;  and  each  gush  of  blood  requires 
to  be  immediately  followed  by  another,  because  the  rapid 
dissipation  of  its  momentum  would  otherwise  soon  bring 
the  mass  of  circulating  fluid  to  a  stand.  As  much  in  the 
actions  and  re-actions  going  on  among  the  internal  organs, 
as  in  the  mechanical  balancing  of  the  whole  body,  there  is  at 
fivery  instant  a  progressive  equilibration  of  the  motions  at 
every  instent  produced.  Viewed  in  their  aggregate, 

and  as  forming  a  series,  the  organic  functions  constitute 
a  dependent  moving  equilibrium — a  moving  equilibrium, 
of  which  the  motive  power  is  ever  being  dissipated  through 
the  special    equilibrations   just    exemplified,  and    is   evei 
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being  renewed  by  the  taking  in  of  additional  motive  power. 
Food  is  a  store  of  force  which  continually  adds  to  the  momen- 
tum of  the  yital  actions^  as  much  as  is  continually  deducted 
from  them  by  the  forces  overcome.  *  All  the  functional  move- 
ments thus  maintained,  are,  as  we  have  seen,  rhythmical  (§  85) ; 
by  their  union  compound  rhythms  of  various  lengths  and 
complexities  are  produced  ;   and  in  these  simple  and  com- 
poimd  rhythms,  the  process  of  equilibration,  besides  being 
exemplified  at  each  extreme  of  every  rhythm,  is  seen  in  the 
habitual  preservation  of  a  constant  mean,  and  in  the  re- estab- 
lishment of  that  mean  when  accidental  causes  have  produced 
divergence  from  it.    When,  for  instance,  there  is  a  great  ex- 
penditure of  motion  through  muscular  activity*  there  arises  a 
re-active  demand  on  those  stores  of  latent  motion  which  are  laid 
up  in  the  form  of  consumable  matter  throughout  the  tissues : 
increased  respiration  and  increased  rapidity  of  circulation, 
are  instrumental  to  an  extra  genesis  of  force,  that  counter- 
balances the  extra  dissipation  of  force.     This  unusual  trans- 
formation of  molecular  motion  into  sensible  motion,is  presently 
followed  by  an  unusual  absorption  of  food — the  source  of  mole- 
cular motion  ;  and  in  proportion  as  there  has  been  a  prolonged 
draft  upon  the  spare  capital  of  the  system,  is  there  a  tendency 
to  a  prolonged  rest,  during  which  that  spare  capital  is  replaced. 
If  the  deviation  from  the  ordinary  course  of  the  functions  has 
been  so  great  as  to  derange  them,  as  when  violent  exertion 
produces  loss  of  appetite  and  loss  of  sleep,  an  equilibration  is 
still  eventually  effected.     Providing  the  disturbance  is  not 
such  as  to  overturn  the  balance  of  the  functions,  and  destroy 
life  (in  which  case  a  complete  equilibration  is  suddenly  effected), 
the  ordinary  balance  is  by  and  by  re-established  :  the  retum- 
mg  appetite  is  keen  in  proportion  as  the  waste  has  been  large ; 
while  sleep,  sound  and  prolonged,  makes  up  for  previous  wake- 
fidness.    Not  even  in  those  extreme  cases  where  some  excess 
has  wrought  a  derangement  that  is  never  wholly  rectified,  is 
there  an  exception  to  the  general  law ;  for  in  such  cases  the 
cycle  of  the  functions  is,  after  a  time,  equilibrntcxl  about  a  new 
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mean  state,  which  thenoefinrth*  beeomea  Che  nomial  atKtt  ol 
the  individuaL  Thus,  among  the  involved  rhythmieal  ohaogca 
constitatLng  organic  life,  any  diatorbing  fiiroe  that  wotka  aD 
excess  of  change  in  somt  dixeotiony  is  gzmdually  diminiiih^ 
and  finally  neutralized  by  antagonistio  foroes ;  which  there* 
upon  work  a  compensating  change  in  the  cqipoaite  direetioiit 
and  sOy  after  more  or  leas  of  oecillatioin,  restore  the  medium 
oondition.  And  this  process  it  is»  which  constitntes  what 
physicians  call  the  in$  mmUeairix  naturm.  The  third 

form  of  equilibration  disfdayed  by  organic  bodies,  is  a  neces- 
sary sequence  of  that  just  illustrated.  When  through  a 
change  of  habit  or  circumstance,  an  organism  is  permanqitly 
subject  to  some  new  influence,  or  difEerent  amount  of  an  old 
influence,  there  arises,  after  more  or  less  diaturbanoe  of  the 
organic  rhythms,  a  balancing  of  them  around  the  new  average 
condition  produced  by  this  additional  influence.  As  temporary 
divergences  of  the  organic  rhythms  are  counteracted  by  tem- 
porary divergences  of  a  reverse  kind ;  so  there  is  an  equili- 
bration of  their  permanent  divergences  by  the  genesis  of  oppos- 
ing divergences  that  are  equally  permanent.  If  the  quantity 
of  motion  to  be  habitually  generated  by  a  muscle,  becomes 
greater  than  before,  its  nutrition  becomes  greater  than  before. 
If  the  expenditure  of  the  muscle  bears  to  its  nutrition,  a 
greater  ratio  than  expenditure  bears  to  nutrition  in  other  parts 
of  the  system  ;  the  excess  of  nutrition  becomes  such  that  the 
muscle  grows.  And  the  cessation  of  its  growth  is  the  estab- 
lishment of  a  balance  between  the  daily  waste  and  the  dail} 
repair — the  daily  expenditure  of  force,  and  the  amount  of 
latent  force  daily  added.  The  like  must  manifestly  be  the 
case  with  all  organic  modifications  consequent  on  change  of 
climate  or  food.  This  is  a  conclusion  which  we  may  safely 
draw  without  knowing  the  special  re-arrangements  that  ef- 
fect the  equilibration.  K  we  see  that  a  di£ferent  mode  of 
life  is  followed,  after  a  period  of  functional  derangement^ 
by  some  altered  condition  of  the  system — ^if  we  see  that  this 
altered  ccmdition«  becoming  by  and  bv  established,  continues 
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vithout  further  change  ;  we  have  no  alternative  but  to  say, 
that  the  new  forces  brought  to  bear  on  the  system,  have 
been  compensated  by  the  opposing  forces  they  have  evoked. 
And  this  is  the  interpretation  of  the  process  which  we  call 
adavtation.  Finally,   each  organism  illustrates  the 

law  in  the  ensemble  of  its  life.  At  the  outset  It  daily  absorbs 
under  the  form  of  food,  an  amount  of  force  greater  than  it 
daily  expends;  and  the  surplus  is  daily  equilibrated  by 
growth.  As  maturity  is  approached,  this  surplus  diminishes ; 
and  in  the  perfect  organism,  the  day's  absorption  of  potential 
motion  balances  the  day's  expenditure  of  actual  motion.  That 
is  to  say,  during  adult  life,  there  is  continuously  exhibited  an 
equilibration  of  the  third  order.  Eventually,  the  daily  loss, 
beginning  to  out-balance  the  daily  gain,  there  results  a  dimin- 
ishing amount  of  functional  action ;  the  organic  rhythms 
extend  less  and  less  widely  on  each  side  of  the  medium 
state ;  and  there  finally  results  that  complete  equilibration 
which  we  call  death. 

The  idtimate  structural  state  accompanying  that  ultimate 
functional  state  towards  which  an  organtsm  tends,  both  indivi- 
dually and  as  a  species,  may  be  deduced  from  one  of  the  pro- 
positions set  down  in  the  opening  section  of  this  chapter. 
We  saw  that  the  limit  of  heterogeneity  is  arrived  at  when- 
ever the  equilibration  of  any  aggregate  becomes  complete — 
that  the  re-distribution  of  matter  can  continue  so  long  only  as 
there  continues  any  motion  unbalanced.  Whence  we  found  it 
to  follow  that  the  final  structural  arrangements,  must  be  such 
as  will  meet  all  the  forces  acting  on  the  aggregate,  by  equiva* 
lent  antagonist  forces.  What  is  the  implication  in  the  case 
if  organic  aggregates ;  the  equilibrium  of  which  is  a  moving 
one  ?  We  have  seen  that  the  maintenance  of  such  a  moving 
equilibrium,  requires  the  habitual  genesis  of  internal  forces 
corresponding  in  number,  directions,  and  amoimts  to  the  ex- 
ternal incident  forces — as  many  inner  functions,  single  or 
lyimbined,  as  there  are  single  or  combined  outer  actions  to  be 
Diet.  But  functions  are  the  correlatives  of  organs  ;  amount? 
23 
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of  ftinotions  are^  other  things  equals  the  oonelatLTeB  of 
of  organs ;  and  combinationa  of  fonctions  the  correlatiTes  of 
connections  of  organs.  Hence  the  stmotoral  complezity 
accompanying  functional  equilibration^  is  definable  as  one  in 
which  there  are  as  many  speoialixed  parts  as  are  capablei 
separately  and  jointly,  of  coonteracting  the  separate  and 
joint  forces  amid  which  the  organism  exists.  And  this  is  the 
limit  of  organic  heterogeneity;  to  which  man  has  approached 
more  nearly  than  any  other  creature. 

Groups  of  organisms  display  this  universal  tendency  to- 
wards a  balance  Tery  obviously*  In  §85,  every  spedes  ot 
plant  and  animal  was  shown  to  be  perpetually  undergoing  a 
rhythmical  variation  in  number — ^now  from  abundance  of 
food  and  absence  of  enemies  rising  above  its  average ;  and 
then  by  a  consequent  scarcity  of  food  and  abundance  of  ene- 
mies being  depressed  below  its  average.  And  here  we  have 
to  observe  that  there  is  thus  maintained  an  equilibrium  be- 
tween the  Bimi  of  those  forces  which  result  in  the  increase  of 
each  race,  and  the  sum  of  those  forces  which  result  in  its  de- 
crease. Either  limit  of  variation  is  a  point  at  which  the  one 
set  of  forces,  before  in  excess  of  the  other,  is  counterbalanced 
by  it.  And  amid  these  oscillations  produced  by  their  con- 
flict, lies  that  average  number  of  the  species  at  which  its 
expansive  tendency  is  in  equilibrium  with  surrounding 
repressive  tendencies.  Nor  can  it  be  questioned  that  this 
balancing  of  the  preservative  and  destructive  forces  which 
we  see  going  on  in  every  race,  must  necessarily  go  on.  Since 
increase  of  number  cannot  but  continue  until  increase  of 
mortality  stops  it ;  and  decrease  of  number  cannot  but  con- 
tinue until  it  is  either  arrested  by  fertility  or  extinguishes  the 
race  entirely. 

§  174  The  equilibrations  of  those  nervous  actions  which 
oonstitute  what  we  know  as  mental  life,  may  be  classified  in 
like  manner  with  those  which  oonstitute   what    we  dis- 
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ttng^uish  as  bodily  life.  We  may  deal  with  them  in  the 
same  order. 

Each  pulse  of  nervous  force  from  moment  to  moment  gener- 
ated, (and  it  was  shown  in  §  86  that  nervous  currents  are  not 
continuous  but  rhythmical)  is  met  by  counteracting  forces;  in 
overcoming  which  it  is  dispersed  and  equilibrated.  When 
tracing  out  the  correlation  and  equivalence  of  forces,  we  saw 
that  each  sensation  and  emotion,  or  rather  such  part  of  it  as 
remains  after  the  excitation  of  associated  ideas  and  feelings, 
is  expended  in  working  bodily  changes— contractions  of  the 
involuntary  muscles,  the  voluntary  muscles,  or  both ;  as  also 
in  a  certain  stimulation  of  secreting  organs.  That  the  move- 
ments thus  initiated  are  ever  being  brought  to  a  close  by  the 
opposing  forces  they  evoke,  was  pointed  out  above ;  and  here  it 
is  to  be  observed  that  the  like  holds  with  the  nervous  changes 
thus  initiated.  Various  facts  prove  that  the  arousing  of  a 
thought  or  feeling,  always  involves  the  overcoming  of  a  cer- 
tain resistance :  instance  the  fact  that  where  the  association 
of  mental  states  has  not  been  frequent,  a  sensible  effort  is 
needed  to  call  up  the  one  after  the  other  ;  instance  the  fact 
that  during  nervous  prostration  there  is  a  comparative  in- 
ability to  think — ^the  ideas  will  not  follow  one  another  with  the 
habitual  rapidity ;  instance  the  converse  fact  that  at  times  of 
unusual  energy,  natural  or  artificial,  the  friction  of  thought 
becomes  relatively  small,  and  more  numerous,  more  remote, 
or  more  difficult  connections  of  ideas  are  formed.  That  is  to 
Bay,  the  wave  of  nervous  energy  each  instant  generated,  pro- 
pagates itself  throughout  body  and  brain,  along  those  chan- 
nels which  the  conditions  at  the  instant  render  lines  of  least 
resistance ;  and  spreading  widely  in  proportion  to  its  amount, 
ends  only  when  it  is  equilibrated  by  the  resistances  it  every 
where  meets.  If  we  contemplate  mental  actions  as 

extending  over  hours  and  days,  we  discover  equilibrations 
analogous  to  those  hourly  and  daily  established  among  the 
bodily  functions.     In  the  one  case  as  in  the  other,  there  art 
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rhythms  which  exhibit  a  bolanoiDg  of  oppoeuig  forces  aft  eaoh 
extreme,  and  the  maintenance  of  a  certain  general  balamwi. 
This  is  seen  in  the  daily  alternation  of  mental  activity  and 
mental  rest — ^the  forceaexpended  during  the  one  being  compen^ 
sated  by  the  forces  acquired  daring  the  other.  It  is  also  seen  in 
the  recurring  rise  and  &11  of  each  desire:  each  desire  reachinga 
certain  intensity,  is  equilibrated  either  by  expenditure  of  the 
force  it  embodies,  in  the  desired  actions,  or,  less  completely,  is 
the  imagination  of  such  actions:  the  process  ending  in  that  sa- 
tiety,  or  that  comparative  quiescence,  forming  the  oppoaitelimit 
of  the  rhythm.  And  it  is  further  manifest  under  a  two-fold 
form,  on  occasions  of  intense  joy  or  grief:  each  paroxysm  ct 
passion,  expressing  itself  in  vehement  bodily  actions,  presently 
reaches  an  extreme  whence  the  counteracting  forces  produce 
a  return  to  a  condition  of  moderate  excitement ;  ancl  the  suc- 
cessive paroxysms  finally  diminishing  in  intensity,  end  in  a 
mental  equilibrium  either  like  that  before  existing,  or  par 
tially  differing  from  it  in  its   medium  state;  But 

the  species  of  mental  equilibration  to  be  more  especially  noted, 
is  that  shown  in  the  establishment  of  a  correspondence  be- 
tween relations  among  our  states  of  consciousness  and  relations 
in  the  external  world.  Each  outer  connection  of  phenomena 
which  we  are  capable  of  perceiving,  generates,  through  ac- 
cimiulated  experiences,  an  inner  connection  of  mental  states ; 
and  the  result  towards  which  this  process  tends,  is  the  forma- 
tion of  a  mental  connection  having  a  relative  strength  that 
answers  to  the  relative  constancy  of  the  physical  connection 
represented.  In  conformity  with  the  general  law  that 
motion  pursues  the  line  of  least  resistance,  and  that,  other 
things  equal,  a  line  once  taken  by  motion  is  made  a  line  that 
will  be  more  readily  pursued  by  future  motion ;  we  have  seen 
that  the  ease  with  which  nervous  impressions  follow  one  an- 
other, is,  other  things  equal,  great  in  proportion  to  the  num- 
ber of  times  they  have  been  repeated  together  in  experience. 
Hence,  corresponding  to  such  an  invariable  relation  as  that  bc^ 
tween  the  resistance  of  an  object  and  some  extension  possessed 
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by  it,  there  arises  an  indissoluble  connection  in  consciousness : 
and  tliis  connection,  being  as  absolute  internally  as  the  answer- 
ing one  is  externally,  undergoes  no  further  change — the  inner 
relation  is  in  perfect  eqmlibrium  with  the  outer  relation. 
Gonyersely,  it  hence  happens  that  to  such  uncertain  relations 
of  phenomena  as  that  between  clouds  and  rain,  there  arise 
relations  of  ideas  of  a  like  uncertainty ;  and  if,  under  given 
aspects  of  the  sky,  the  tendencies  to  infer  fair  or  foul  wea^ 
ther,  correspond  to  the  frequencies  with  which  fair  or  foul 
weather  follow  such  aspects,  the  accumulation  of  experiences 
has  balanced  the  mental  sequences  and  the  physical  sequences. 
When  it  is  remembered  that  between  these  extremes  there 
are  coantless  orders  of  external  connections  having  different 
degrees  of  constancy,  and  that  during  the  evolution  of  in- 
telligence there  arise  answering  internal  associations  having 
different  degrees  of  cohesion ;  it  will  be  seen  that  there  is  a 
progress  towards  equilibrium  between  the  relations  of  thought 
and  the  relations  of  things.  This  equilibration  can  end 
only  when  each  relation  of  things  has  generated  in  us  a  rela- 
tion of  thought,  such  that  on  the  occurrence  of  the  conditions, 
the  relation  in  thought  arises  as  certainly  as  the  relation  in 
things.  Supposing  this  state  to  be  reached  (which  however  it 
can  be  only  in  infinite  time)  experience  will  cease  to  produce 
any  further  mental  evolution — there  will  have  been  reached  a 
perfect  correspondence  between  ideas  and  facts ;  and  the  in- 
tellectual adaptation  of  man  to  his  circumstances  will  be 
complete.  The  like  general  truths  are  exhibited  in 

the  process  of  moral  adaptation ;  which  is  a  continual  approach 
to  equilibrium  between  the  emotions  and  the  kinds  of  con- 
duct necessitated  by  surrounding  conditions.  The  connections 
of  feelings  and  actions,  are  determined  in  the  same  way 
as  the  connections  of  ideas  :  just  as  repeating  the  association 
of  two  ideas,  facilitates  the  excitement  of  the  one  by  the 
other ;  so  does  each  discharge  of  feeling  into  action,  render 
the  subsequent  discharge  of  such  feeling  into  such  action 
oiore  easy.     Hence  it  happens  that  if  an  individual  is  placed 
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pennaneatly  in  ocnulitialu  wUoh  ^— w"**  nan  Mtkn  tl  k 
•pedal  kind  than  haa  before  been  nqoiaitei  or  titan  it  natanl 
to  him — if  the  pressure  of  the  painfbl  ftaUnga  whiek  tlian 
oooditioiLB  entail  vhen  disragwdad,  impela  him  to  perftnn 
thia  actJoQ  to  a  greater  extent — if  l^  every  mora  frequent  or 
more  lengthened  performance  of  it  under  aiuh  prwaiue,  tha 
resietanoe  is  •omewhat  diminiahed ;  then,  daorly,  than 
is  an  advaiice  towards  a  balance  between  the  ^jfffnfP^^  fw 
this  kind  of  aotitm  and  the  supply  of  it.  S^ther  in  him- 
self, or  in  his  desoendauts  continuing  to  liye  mwi**''  these 
conditions,  onforced  repetitum  most  erentaaUy  biuig  about 
a  state  ia  which  this  mode  of  directing  tiia  energiea  will  be 
no  moro  repugnant  than  the  Tsrious  other  modea  prerioiiBlif 
natural  to  the  race.  Hence  the  limit  towarda  which  emolionBi 
modification  perpetually  tends,  and  to  which  it  must  appioaoh 
indefinitely  near  (thoogh  it  can  absolutely  reach  it  only  in 
infinite  time)  is  a  combination  of  deeiree  that  correspond  to 
all  the  di^rent  orders  of  activity  which  the  circumstances  of 
life  call  for — desires  severally  proportionate  in  strength  to 
the  needs  for  these  orders  of  activity ;  and  severally  satisfied 
by  these  orders  of  activity.  In  what  we  diatinguiah  as 
acquired  habita,  and  in  the  moral  difierenoes  of  mcea  and 
nations  produced  by  habita  that  are  maintained  throngh  snc- 
oesnve  genemtiona,  we  have  countless  iUnstrationB  of  this 
progressive  adaptation ;  which  can  cease  only  with  the  estalv 
lishment  of  a  complete  eqnilibrium  between  constitution  and 
ocmditions. 

Possibly  wme  will  fitil  to  see  how  the  equilibratioas  de- 
scribed in  this  section,  can  be  classed  with  those  preceding 
them ;  and  will  be  inclined  to  say  that  what  are  here  set 
down  as  facts,  ore  but  analogies.  NeverthelGes  such  equi- 
librations are  as  truly  physical  as  the  rest.  To  show  this 
fully,  would  require  a  more  detailed  analysis  than  can  novba 
entered  on.  For  the  present  it  must  suffice  to  point  Oot^  as 
before  {g  71),  that  what  we  know  subjectively  as  states  of 
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aoii0cioii8De8B|  are,  objeotivelyy  modes  of  force ;  that  ao  much 
feeling  is  the  correlate  of  somuch  motion ;  that  the  performance 
of  any  bodily  action  is  the  transformation  of  a  certain  amount 
of  feeling  into  its  equivalent  amount  of  motion;  that  this 
bodily  action  is  met  by  forces  which  it  is  expended  in  over* 
coming ;  and  that  the  necessity  for  the  frequent  repetition  cf 
this  action,  implies  the  frequent  recurrence  of  forces  to  90  bo 
overcome.  Hence  the  existence  in  any  individual  of  an 
emotional  stimulus  that  is  in  equilibrium  with  certain  ex- 
ternal requirements,  is  literally  the  habitual  production  of  a 
certain  specialized  portion  of  nervous  energy,  equivalent  in 
amount  to  a  certain  order  of  external  resistances  that  are 
habitually  met.  And  thus  the  ultimate  state,  forming  the 
limit  towards  which  Evolution  carries  us,  is  one  in  which  the 
kinds  and  quantities  of  mental  energy  daily  generated  and 
transformed  into  motions,  are  equivalent  to,  or  in  equilibrium 
with,  the  various  orders  and  degrees  of  surrounding  forces 
which  antagonize  such  motions. 

§  175.  Each  society  taken  as  a  whole,  displays  the  process 
of  equilibration  in  the  continuous  adjustment  of  its  population 
to  its  means  of  subsistence.  A  tribe  of  men  living  on  wild 
animals  and  fruits,  is  manifestly,  like  every  tribe  of  inferior 
creatures,  always  oscillating  about  that  average  number  which 
the  locality  can  support.  Though  by  artificial  production,  and 
by  successive  improvements  in  artificial  production,  a  superior 
race  continually  alters  the  limit  which  external  conditions 
put  to  population ;  yet  there  is  ever  a  checking  of  population 
at  the  temporary  limit  reached.  It  is  true  that  where  the 
limit  is  being  so  rapidly  changed  as  among  ourselves,  there 
is  no  actual  stoppage :  there  is  only  a  rhythmical  variation 
in  the  rate  of  increase.  But  in  noting  the  causes  of  this 
rhythmical  variation — in  watching  how,  during  periods  of 
abundance,  the  proportion  of  marriages  increases,  and  how 
it  decreases  during  periods  of  scarcity ;  it  will  be  seen  that  tLn 
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ezpanAve  foroe  produces  imusual  adrtnoe  wlieneter  the  i^ 
pressive  force  diminiahes^  and  piee  vend;  and  thna  there  ia  aa 
near  a  balancing  of  the  two  aa  the  changing  conditions  permit. 
The  internal  actions  constituting  social  f anctionSy  esxeax^iify 
the  general  principle  no  leea  clearly.  Sopply  and  demand 
are  oontinoally  being  adjusted  throughout  all  industrial  pio- 
oeases;  and  this  equilibration  is  interpretable  in  the  same  way 
as  preceding  ones.  The  production  and  distribution  of  a 
commodity,  is  the  ezpreesion  of  a  certain  aggregate  of  forces 
causing  special  kinds  and  amounts  of  motion.  The  price  of 
this  commodity,  is  the  measure  of  a  certain  other  a^r^ate 
of  forces  expended  by  the  labourer  who  purchases  it,  in  other 
kinds  and  amounts  of  motion.  And  the  Yariations  of  price 
represent  a  rhythmical  balancing  of  these  forces.  Every  rise 
or  fall  in  the  rate  of  interest,  or  change  in  the  value  of  a 
particular  security,  implies  a  conflict  of  forces  in  which  some, 
becoming  temporarily  predominant,  cause  a  movement  that 
is  presently  arrested  or  equilibrated  by  the  increase  of  oppos- 
ing forces ;  and  amid  these  daily  and  hourly  oscillations,  lies  a 
more  slowly- varying  medium,  into  which  the  value  ever  tends 
to  settle ;  and  would  settle  but  for  the  constant  addition  of  new 
influences.  As  in  the  individual  organism  so  in  the 

social  organism,  functional  equilibrations  generate  structural 
equilibrations.  When  on  the  workers  in  any  trade  there 
comes  an  increased  demand,  and  when  in  return  for  the  in- 
creased supply,  there  is  given  to  them  an  amount  of  other  com- 
modities larger  than  was  before  habitual — when,  consequently, 
the  resistances  overcome  by  them  in  sustaining  life  are  less 
than  the  resistances  overcome  by  other  workers;  there 
results  a  flow  of  other  workers  into  this  trade.  This 
flow  continues  until  the  extra  demand  is  met,  and  the 
wages  so  far  fall  again,  that  the  total  resistance  over 
come  in  obtaining  a  given  amount  of  produce,  is  as  great  in 
this  newly-adopted  occupation  as  in  the  occupations  whence 
!t  drew  recruits,  llie  occurrence  ot  motion  along  linoe  ol 
least  resistance,  was  before  shown  to  necessitate  the  growtl 


IQUILIBRATIOM  fiHO 

of  population  in  those  places  where  the  labour  required  for 
•elf-maintenance  is  the  smallest ;   and  here  we  further  see 
that  those  engaged  in  any  such  advantageous  locaUty,  or 
advantageous  business,  must  multiply  till  there  arises  an 
approximate  balance  between  this  locality  or  business  and 
others   accessible  to  the  same   citizens.      In   determining 
ihe  career  of  every  youth,  we  see  an  estimation  by  parents  of 
the  respective  advantages  offered  by  all  that  are  available, 
and  a  choice  of  the  one  which  promises  best ;    and  through 
the  consequent  influx  into  trades  that  are  at  the  time  most 
profitable,  and  the  withholding  of  recruits  from  over-stocked 
^rades,   there  is  insured  a  general  equipoise  between  the 
power  of  eacri  social  organ  and  the  function  it  has  to  perform. 
The  various  industrial  actions  and  re-actions  thus  con- 
tinually alternating,  constitute  a  dependent  moving  equili- 
brium like  that  which  is  maintained  among  the  functions 
of  an  individual  organism.      And  this  dependent  moving 
equilibrium  parallels  those  already  contemplated,  in  its  tend- 
ency to  become  more  complete.     During  early   stages   of 
social  evolution,  while  yet  the  resources  of  the  locality  inha- 
bited are  unexplored,  and  the  arts  of  production  undeveloped, 
there  is  never  anything  more  than  a  temporary  and  partial 
balancing  of  such  actions,  under  the  form  of  acceleration  or 
retardation  of  growth.     But  when  a  society  approaches  the 
maturity  of  that  type  on  which  it  is  organized,  the  vari- 
ous industrial  activities  settle  down  into   a  comparatively 
constant  state.     Moreover,  it  is  observable  that  advance  in 
organization,  as  well  as  advance  in  growth,  is  conducive  to  a 
better  equilibrium  of  industrial  functions.     While  the  diffu- 
sion of  mercantile  information  is  slow,  and  the  means  of 
transport  deficient,  the  adjustment  of  supply  to  demand  is 
extremely  imperfect:    great  over-production  of  each  com- 
modity followed   by  great  under-production,    constitute    a 
rhythm  having  extremes  that  depart  very  widely  from  the 
mean  state  in  which  demand  and  supply  are  equilibrated. 
But  when  good  roads  are  made,  and  there  is  a  rapid  diflusion  of 
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printed  or  written  intdligtmce,  and  atill  mora  when  nflwajt 
snd  telegraphs  come  into  existence  ^  when  the  periaduil 
fairs  of  early  days  lapse  into  weekly  matltets,  and  these  into 
daily  markets ;  there  is  gradually  prodooed  a  better  bolanM 
of  production  and  oonaumptiim.  Extra  demand  ia  nm^ 
more  quickly  followed  by  augmented  mpply ;  and  the  rapid 
oscillationB  of  price  within  narrow  limits  on  either  side  of  t 
comparatively  uniform  mean,  indieate  a  near  approach  to 
eqailibrium.  Evidently  tJbis  industrial  progress  has 

for  its  limit,  that  whicb  Mr.  Hill  has  called  "  the  sta- 
tionary Btute."  When  population  shall  have  become  detue 
over  all  habitable  ports  of  the  globe;  when  the  reeonzces  of 
every  region  have  been  fiilly  e^ored ;  and  when  the  prodoct- 
ive  arts  admit  of  no  further  improvements ;  there  must  resnlt 
an  almost  complete  balance,  both  between  the  fertili^  and 
mortality  of  each  society,  and  between  its  producing  and 
conanming  activities.  Each  society  will  exhibit  only  minor 
deviations  from  its  average  number,  and  the  rhythm  of  its 
industrial  functions  will  go  on  from  day  to  day  and  year 
to  year  with  comparatively  insignificant  perturbations.  This 
limit,  however,  though  we  are  inevitably  advancing  towards 
it,  is  indefinitely  remote ;  and  can  never  indeed  be  absolutdy 
reached.  The  peopling  of  the  Earth  up  to  the  point  sup- 
posed, cannot  take  place  by  simple  spreading.  In  the  future, 
as  in  the  past,  the  process  will  be  carried-  on  rhythmically, 
by  waves  of  emigration  from  new  and  higher  centres  of 
civilization  successively  arising ;  and  by  the  supplanting  of 
inferior  races  by  the  superior  races  they  beget ;  and  the 
process  so  carried  on  must  be  extremely  slow.  Not  doe* 
it  seem  to  me  that  such  an  equilibration  will,  as  Mr,  Mill 
sn^liests,  leave  scope  for  further  mental  culture  and  moral 
progress ;  but  rather  that  the  approximation  to  it  must 
be  simultaneous  with  the  approximation  to  complete  equi- 
librium between   man's  nature  and  the   conditions  of  hia 


One  other  kind  of  social  equilibration  bw  still  to  be  coo- 
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•idered : — that  wliicli  results  in  the  establishment  of  govom* 
mental  institutions,  and  which  becomes  complete  as  these 
institutions  fall  into  harmony  with  the  desires  of  the  people. 
There  is  a  demand  and  supply  in  political  affairs  as  in  indu» 
trial  affidrs ;  and  in  the  one  case  as  in  the  other,  the  antag* 
onist  forces  produce  a  rhythm  which,  at  first  extreme  in  iti 
oscillations,  slowly  settles  down  into  a  moving  equilibrium  of 
comparative  regularity.  Those  aggressive  impulses  inherited 
from  the  pre-social  state — those  tendencies  to  seek  self-satis- 
faction regardless  of  injury  to  other  beings,  which  are  essen- 
tial to  a  predatory  life,  constitute  an  anti-social  force,  tending 
ever  to  cause  conflict  and  eventual  separation  of  citizens. 
Contrariwise,  those  desires  whose  ends  can  be  achieved 
only  by  union,  as  well  as  those  sentiments  which  find  satisfac- 
tion through  intercourse  with  fellow-men,  and  those  result- 
ing in  what  we  call  loyalty,  are  forces  tending  to  keep  the 
units  of  a  society  together.  On  the  one  hand,  there  is  in 
each  citizen,  more  or  less  of  resistance  against  all  restraints 
imposed  on  his  actions  by  other  citizens :  a  resistance  which, 
tending  continually  to  widen  each  individual's  sphere  of 
action,  and  reciprocally  to  limit  the  spheres  of  action 
of  other  individuals,  constitutes  a  repulsive  force  mutually 
exercised  by  the  members  of  a  social  aggregate.  On  the 
other  hand,  the  general  sjonpathy  of  man  for  man,  and 
the  more  special  sympathy  of  each  variety  of  man  for  others 
of  the  same  variety,  together  with  sundry  allied  feelings 
which  the  social  state  gratifies,  act  as  an  attractive  force, 
tending  ever  to  keep  united  those  who  have  a  common  ances- 
try. And  since  the  resistances  to  be  overcome  in  satisfying 
the  totality  of  their  desires  when  Uving  separately,  are  greater 
than  the  resistances  to  be  overcome  in  satisfying  the  totality 
of  their  desires  when  living  together,  there  is  a  residuary 
force  that  prevents  their  separation.  Like  all  other  opposing 
forces,  those  exerted  by  citizens  on  each  other,  are  ever 
producing  alternating  movements,  which,  at  first  extreme, 
undergo  a  gradual  diminution  on  the  way  to  ultimate  equili* 
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brium.  In  smaU^  undeveloped  McieiieB,  marked  rlijthnw 
result  fix>m  these  conflicting  tcndenciee.  A  tribe  whon 
members  haye  held  together  for  a  generation  or  two,  reaohei 
a  size  at  which  it  will  not  hold  together ;  and  on  the  oocur- 
lenoe  of  some  event  causing  unusual  antagonism  among  its 
members,  divides.  Each  primitive  natioUj  depending  lai^y 
for  its  continued  union  on  the  character  of  ita  chief,  exhibits 
wide  oscillations  between  an  extreme  in  which  the  subjects 
are  under  rigid  restraint,  and  an  extreme  in  which  the 
restraint  is  not  enough  to  prevent  disorder.  In  mors 
advanced  nations  of  like  type,  we  always  find  violent  ac- 
tions and  reactions  of  the  same  essential  nature—"  despotism 
tempered  by  assassination/*  characterizing  a  political  state 
in  which  unbearable  repression  from  time  to  time  brings 
about  a  bursting  of  all  bonds.  In  this  familiar  tact,  that  a 
period  of  tyranny  is  foUowed  by  a  period  of  license  and 
vice  versd,  we  see  how  these  opposing  forces  are  ever  equili- 
brating each  other ;  and  we  also  see,  in  the  tendency  of  such 
movements  and  counter-movements  to  become  more  moder- 
ate, how  the  equilibration  progresses  towards  completeness. 
The  conflicts  between  Conservatism  (which  stands  for  the 
restraints  of  society  over  the  individual)  and  Beform  (which 
stands  for  the  liberty  of  the  individual  against  society),  fall 
within  slowly  approximating  limits ;  so  that  the  temporary 
predominance  of  either,  produces  a  less  marked  deviation 
from  the  medium  state.  This  process,  now  so  far 

advanced  among  ourselves  that  the  oscillations  are  compara- 
tively unobtrusive,  must  go  on  till  the  balance  between  the 
antagonist  forces  approaches  indefinitely  near  perfection. 
For,  as  we  have  already  seen,  the  adaptation  of  man's  nature 
to  the  conditions  of  his  existence,  cannot  cease  imtil  the  in- 
ternal forces  which  we  know  as  feelings  are  in  equilibrium 
with  the  external  forces  they  encounter.  And  the  establish- 
ment of  this  equilibrium,  is  the  arrival  at  a  state  of  human 
nature  and  social  organization,  such  that  the  individual  has 
BO  desires  but  those  which  mav  be  satisfied  without  exceed- 
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mg  his  proper  sphere  of  action,  while  societj  Tnaint4iin»  no 
restraints  but  those  which  the  indiTidual  yolontarily  re- 
spects. The  progressive  extension  of  the  liberty  of  citizens, 
and  the  reciprocal  remoTal  of  political  restrictions*  are  the 
steps  by  which  we  adyance  towards  this  state.  And  the  ulti* 
mat9  abolition  of  all  limits  to  the  freedom  of  each,  save  those 
imposed  by  the  like  freedom  of  all,  must  result  from  the 
complete  equilibration  between  man's  desires  and  the  conduct 
necessitated  by  surrounding  conditions. 

Of  course  in  this  case,  as  in  the  preceding  ones,  there  is 
thus  involved  a  limit  to  the  increase  of  heterogeneity.  A 
few  pages  back,  we  reached  the  conclusion  that  each  advance 
in  mental  evolution,  is  the  establishment  of  some  further 
internal  action,  corresponding  to  some  further  external 
action — some  additional  connection  of  ideas  or  feelings, 
answering  to  some  before  unknown  or  unantagonized  con- 
nection of  phenomena.  We  inferred  that  each  such  new 
function,  involving  some  new  modification  of  structure, 
implies  an  increase  of  heterogeneity  ;  and  that  thus,  in- 
crease of  heterogeneity  must  go  on,  while  there  remain  any 
outer  relations  affecting  the  organism  which  are  imbalanced 
by  inner  relations.  Whence  we  saw  it  to  follow  that  in- 
crease of  heterogeneity  can  come  to  an  end  only  as  equilibra- 
tion is  completed.  Evidently  the  like  must  simultaneously 
take  place  with  society.  Each  increment  of  heterogeneity 
in  the  individual,  must  directly  or  indirectly  involve,  as 
cause  or  consequence,  some  increment  of  heterogeneity  in 
the  arrangements  of  the  aggregate  of  individuals.  And  the 
limit  to  social  complexity  can  be  arrived  at,  only  with  the 
establishment  of  the  equilibrium,  just  described,  between 
social  and  individual  forces. 

§  176.  Here  presents  itself  a  final  question,  which  has  pro- 
bably been  taking  a  more  or  less  distinct  shape  in  the  minds 
of  many,  while  reading  this  chapter.  "  If  Evolution  of  every 
kind,  is  an  increase  in  complexitv  of  structure  and  function 
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that  is  incidental  to  the  nniyerBal  prooess  of  eqaJKhratiei^ 
and  if  equilibration  must  end  in  oompleie  rost ;  wliai  is  the 
fate  towards  which  all  things  tendf  IF  the  Sdbur  STsteiii 
is  slowly  dissipating  its  forces — if  tiie  Bon  is  losing  his  heai 
at  a  rate  which  will  tell  in  millions  of  year»— if  with 
diminution  of  the  Sun's  radiations  there  must  go  on  a 
diminution  in  the  activity  of  gpeologic  and  meteorologio 
processes  as  well  as  in  the  quantity  of  veg^etal  and  animal 
existence— if  Man  and  Society  are  similariy  dependent  on 
this  supply  of  force  that  is  gradually  coming  to  an  end ;  are 
we  not  manifestly  progressing  towards  omnipresent  death  7^ 

That  such  a  state  must  be  the  outcome  of  the  processes 
everywhere  going  on^  seems  beyond  doubt«  Whether  any 
ulterior  process  may  reverse  these  changes^  and  initiate  a 
new  life^  is  a  question  to  be  considered  hereafter.  Por  the 
present  it  must  suffice  that  the  proximate  end  of  all  the 
transformations  we  have  traced^  is  a  state  of  quiescence. 
This  admits  of  a  priori  proof.  It  will  soon  become  apparent 
that  the  law  of  equilibration^  not  loss  than  the  preceding 
general  laws^  is  deducible  from  the  persistence  of  force. 

We  have  seen  (§  74)  that  phenomena  are  interpretablo 
only  as  the  results  of  universally*ooexistent  forces  of  attrac- 
tion and  repulsion.  These  universally-coexistent  forces  of  at- 
traction and  repulsion,  are,  indeed,  the  complementary  aspects 
of  that  absolutely  persistent  force  which  is  the  ultimate  datum 
of  consciousness.  Just  in  the  same  way  that  the  equality  of 
action  and  re-action  is  a  corollary  from  the  persistence  of 
force,  since  their  inequality  would  imply  the  disappearance 
of  the  difierential  force  into  nothing,  or  its  appearance  out  of 
nothing ;  so,  we  cannot  become  conscious  of  an  attractive 
force  without  becoming  simultaneously  conscious  of  an  equal 
aud  opposite  repulsive  force.  For  every  experience  of  a 
muscular  tension,  (under  which  form  alone  we  can  immedi- 
ately know  an  attractive  force,)  presupposes  an  equivalent 
resistance — a  resistance  shown  in  the  counter-balancing  pres- 
sure of  the  body  against  neighbouring  objects^  or  iu  that 
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absorption  of  force  which  gives  motion  to  the  body,  or  iu 
both — a  resistance  which  we  cannot  conceive  as  other  than 
equal  to  the  tension,  without  conceiving  force  to  have  either 
appeared  or  disappeared,  and  so  denying  the  persistence  of 
force.  And  from  this  necessary  correlation,  results  our  ina- 
bility, before  pointed  out,  of  interpreting  any  phenomena 
save  in  terms  of  these  correlatives — an  inability  shown  alike 
in  the  compulsion  we  are  imder  to  think  of  the  statical  forces 
which  tangible  matter  displays,  as  due  to  the  attraction  and 
repulsion  of  its  atoms,  and  in  the  compulsion  we  are  under  to 
think  of  dynamical  forces  exercised  through  space,  by  regard* 
ing  space  as  filled  with  atoms  similarly  endowed.  Thus  from 
the  existence  of  a  force  that  is  for  ever  imchangeable  in  quan-^ 
tity,  there  follows,  as  a  necessary  corollary,  the  co-extensive 
existence  of  these  opposite  forms  of  force — forms  under 
which  the  conditions  of  our  consciousness  oblige  us  to  repre- 
sent that  absolute  force  which  transcends  our  knowledge. 

But  the  forces  of  attraction  and  repulsion  being  univer- 
sally co-existent,  it  follows,  as  before  shown,  that  all  motion 
is  motion  under  resistance.     Units  of  matter,  solid,  Uquid, 
aeriform,  or  ethereal,  filling  the  space  which  any  moving 
body  traverses,  ofier  to  such  body  the  resistance  consequent 
on  their  cohesion,  or  their  inertia,  or  both.     In  other  words, 
the  denser  or  rarer  medium  which  occupies  the  places  from 
moment  to  moment  passed  through  by  such  moving  body, 
having  to  be  expelled  from  them,  as  much  motion  is  ab- 
stracted from  the  moving  body  as  is  given  to  the  medium  in 
expelling  it  from  these  places.     This  being  the  condition 
under  which  all  motion  occurs,  two  corollaries  result.     The 
first  is,  that  the  deductions  perpetually  made  by  the  com- 
munication of  motion  to  the  resisting  medium,  cannot  but 
bring  the  motion  of  the  body  to  an  end  in  a  longer  or  shorter 
time.     The  second  is,  that  the  motion  of  the  body  cannot 
cease  until  these  deductions  destroy  it.      In  other  words, 
movement  must  continue  till  equilibration  takes  place ;  and 
equilibration  must  eventually  take  place.     Both  these  are 
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manifest  deduotioiifl  from  the  persisieiioe  of  IbitMi  To  My 
that  the  whole  or  part  of  a  body's  motum  can  disappear,  sstb 
by  transfer  to  something  which  resists  its  moCicm,  is  to  say 
that  the  whole  or  part  of  its  motion  can  disappear  without 
effect;  which  is  to  deny  the  persistence  of  force.  Oon* 
Tersely,  to  say  that  the  medium  traversed  can  be  moved  out  of 
the  body's  path,  without  deducting  from  the  body's  motion^ 
is  to  say  that  motion  of  the  medium  can  arise  oat  of  no- 
thing ;  which  is  to  deny  the  persistence  of  force.  Hence 
this  primordial  truth  is  our  immediate  warrant  for  the  con* 
elusions,  that  the  changes  which  Evolution  presents,  cannot 
end  until  equilibrium  is  reached ;  and  that  equilibrium  musi 
at  last  be  reached. 

Equally  necessary,  because  equally  deducible  from  this 
same  truth  that  transcends  proof,  are  the  foregoing  proposi- 
tions respecting  the  establishment  and  maintenance  of  mov- 
ing equilibria,  under  their  several  aspects.     It  follows  frx>m 
the  persistence  of  force,  that  the  various  motions  possessed 
by  any  aggregate,  either  as  a  whole  or  among  its  parts,  must 
be  severally  dissipated  by  the  resistances  they  severally  en- 
counter ;  and  that  thus,  such  of  them  as  are  least  in  amount, 
or  meet  with  greatest  opposition,  or  both,  will  be  brought  to 
a  close  while  the  others  continue.     Hence  in  every  diversely 
moving  aggregate,  there  results  a  comparatively  early  dissi- 
pation of  motions  which  are  smaller  and  much  resisted ;  fol- 
lowed by  long-continuance  of  the  larger  and  less-resist<}  1 
motions  ;  and  so   there  arise  dependent  and  independent 
moving  equilibria.     Hence  also  may  be  inferred  the  tend- 
ency to  conservation  of  such  moving  equilibria.     For  the 
now  motion  given  to  the  parts  of  a  moving  equilibrium  by 
a  disturbing  force,  must  either  be  of  such  kind  and  amount 
that  it  cannot  be  dissipated  before  the  pre-existing  motions, 
in  which  case  it  brings  the  moving  equilibrium  to  an  end ; 
or  else  it  must  be  of  such  kind  and  amount  that  it  can  be 
dissipated  before  the  pre-existing  motions,  in  which  case 
the  moving  equilibrium  is  re-establisbed. 
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Thus  from  the  persistence  of  force  follow,  not  only  the 
various  direct  and  indirect  equilibrations  going  on  around^ 
together  with  that  cosmical  equilibration  which  brings  Evo- 
lution under  all  its  forms  to  a  close ;  but  also  those  less 
manifest  equilibrations  shown  in  the  re-adjustments  of 
moving  equilibria  that  have  been  disturbed.  By  this 
tdtimate  principle  is  provable  the  tendency  of  every 
organism,  disordered  by  some  unusual  influence,  to  return  to 
tt  balxmced  state.  To  it  also  may  be  traced  the  capacity, 
possessed  in  a  slight  degree  by  individuals,  and  in  a  greater 
degree  by  species,  of  becoming  adapted  to  new  circumstances. 
And  not  less  does  it  afford  a  basis  for  the  inference,  that 
there  is  a  g^radual  advance  towards  harmony  between  man's 
mental  nature  and  the  conditions  of  his  existence.  After 
finding  that  from  it  are  deducible  the  various  characteristics 
of  Evolution,  we  finally  draw  from  it  a  warrant  for  the 
belief,  that  Evolution  can  end  only  in  the  establishment  ol 
the  greatest  perfection  and  the  most  complete  happinesBi 


CHAPTER 
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DISSOLUTION. 

$  177.  When^  in  Chapter  XII.,  we  glanced  at  tihe  cycle  of 
changes  through  which  eveiy  ezistence  passes^  in  its  pro- 
gress from  the  imperceptible  to  the  perceptible  and  again 
from  the  perceptible  to  the  imperceptible— when  these 
opposite  re-distributions  of  matter  and  motion  were 
severally  distinguished  as  Evolution  and  Dissolution ;  the 
natures  of  the  two^  and  the  conditions  under  which  they 
respectively  occur,  were  specified  in  general  terms.  Since 
then,  we  have  contemplated  the  phenomena  of  Evolution  in 
detail ;  and  have  followed  them  out  to  those  states  of  equili- 
brium in  which  they  all  end.  To  complete  the  argument 
we  must  now  contemplate,  somewhat  more  in  detail  than 
before,  the  complementary  phenomena  of  Dissolution.  Not, 
indeed,  that  we  need  dwell  long  on  Dissolution,  which  has 
none  of  those  various  and  interesting  aspects  which  Evolu- 
tion presents ;  but  something  more  must  be  said  than  hi\s 
yet  been  said. 

It  was  shown  that  neither  of  these  two  antagonist  pro- 
cesses ever  goes  on  absolutely  unqualified  by  the  other; 
and  that  a  change  towards  either  is  a  difierential  result  of 
the  conflict  between  them.  An  evolving  aggregate,  while 
on  the  average  losing  motion  and  integrating,  is  always,  in 
one  way  or  other,  receiving  some  motion  and  to  that  extent 
disintegrating;    and  after  the   integratiTe  changes  have 
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ceased  to  predominate^  the  reception  of  motion^  though 
perpetually  checked  by  its  dissipation,  constantly  tends  to 
produce  a  reverse  transformation,  and  eyentually  does  pro- 
duce it.  When  Evolution  has  run  its  course — ^when  the 
aggregate  has  at  length  parted  with  its  excess  of  motion, 
nnd  habitually  receives  as  much  from  its  environment  as  it 
habitually  loses — ^when  it  has  reached  that  equilibrium  in 
which  its  changes  end ;  it  thereafter  remains  subject  to  all 
actions  in  its  environment  which  may  increase  the  quantity 
of  motion  it  contains,  and  which  in  the  lapse  of  time 
are  sure,  either  slowly  or  suddenly,  to  give  its  parts  such 
excess  of  motion  as  will  cause  disintegration.  According 
as  its  equilibrium  is  a  very  unstable  or  a  very  stable  one, 
its  dissolution  may  come  quickly  or  may  be  indefinitely  de- 
layed— may  occur  in  a  few  days  or  may  be  postponed  for 
millions  of  years.  But  exposed  as  it  is  to  the  contingencies 
not  simply  of  its  immediate  neighbourhood  but  of  a  Universe 
everywhere  in  motion,  the  period  must  at  last  come  when, 
either  alone  or  in  company  with  surrounding  aggregates,  it 
has  its  parts  dispersed. 

The  process  of  dissolution  so  caused,  we  have  here  to  look 
at  as  it  takes  place  in  aggregates  of  different  orders.  The 
course  of  change  being  the  reverse  of  that  hitherto  traced, 
we  may  properly  take  the  illustrations  of  it  in  the  reverse 
order — beginning  with  the  most  complex  and  ending  with 
the  most  simple. 

§  178.  Regarding  the  evolution  of  a  society  as  at  onco 
an  increase  in  the  number  of  individuals  integrated  into  a 
corporate  body,  an  increase  in  the  masses  and  varieties  of 
the  parts  into  which  this  corporate  body  divides  as  well  as 
of  the  actions  called  their  functions,  and  an  increase  in  the 
degree  of  combination  among  these  masses  and  their  func- 
tions ;  we  shall  see  that  social  dissolution  conforms  to  the 
general  law  in  being,  materially  considered,  a  disintegration, 
and,  dynamically  considered,  a  decrease  in  the  movementB 
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of  wholes  and  an  increase  in  the  movements  of  parts ;  while 
it  farther  conforms  to  the  general  law  in  being  caused  by 
an  excess  of  motion  in  some  way  or  other  received  Srom 

without. 

It  is  obvious  that  the  social  dissolution  which  follows  the 
aggression  of  another  nation^  and  which^  as  history  shows 
us,  is  apt  to  occur  when  social  evolution  has  ended  and 
decay  has  begun^  is^  under  its  broadest  aspect^  the  incidence 
of  a  new  external  motion;  and  when^  as  sometimes 
happens,  the  conquered  society  is  dispersed,  its  dissolu- 
tion  is  literally  a  cessation  of  those  corporate  movements 
which  the  society,  both  in  its  army  and  in  its  industrial 
bodies,  presented,  and  a  lapse  into  individual  oruncombined 
movements — the  motion  of  units  replaces  the  motion  of 
masses. 

It  cannot  be  questioned,  either,  that  when  plague  or  famine 
at  home,  or  a  revolution  abroad,  gives  to  any  society  an  un- 
usual shock  that  causes  disorder,  or  incipient  dissolution, 
there  results  a  decrease  of  integrated  movements  and  an  in- 
crease of  disintegrated  movements.  As  the  disorder  pro- 
gresses, the  political  actions  previously  combined  under  one 
government  become  uncombined :  there  arise  the  antagon- 
istic actions  of  riot  or  revolt.  Simultaneously,  the  indus- 
trial and  commercial  processes  that  were  co-ordinated 
throughout  the  whole  body  politic,  are  broken  up;  and 
only  the  local,  or  small,  trading  transactions  continue. 
And  each  further  disorganizing  change  diminishes  the 
joint  operations  by  which  men  satisfy  their  wants,  and 
leaves  them  to  satisfy  their  wants,  so  far  as  they  can,  by 
separate  operations.  Of  the  way  in  which  such 

d  isintegrations  are  liable  to  be  set  up  in  a  society  that  has 
evolved  to  the  limit  of  its  type,  and  reached  a  state  of 
moving  equilibrium,  a  good  illustration  is  furnished  by 
Japan.  The  finished  fabric  into  which  its  people  had 
organized  themselves,  maintained  an  almost  constant  state 
BO  long  as  it  was  preserved  from  fresh  external  forces.    Bat 
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18  soon  as  it  received  an  impact  from  European  civilizatiou, 
partly  by  armed  aggression^  partly  by  commercial  impulse^ 
partly  by  the  influence  of  ideaSi  this  fabric  began  to  fall  tc 
pieces,  lliere  is  now  in  progress  a  political  dissolution. 
Probably  a  political  re-organization  will  follow ;  but^  be  this 
as  it  may^  the  chauge  thus  far  produced  by  an  outer  actiou 
is  a  change  towards  dissolution — a  change  from  integrated 
motions  to  digintegrated  motions. 

Even  where  a  society  that  has  developed  into  the  highest 
form  permitted  by  the  characters  of  its  units,  begins  there- 
after to  dwindle  and  decay,  the  progressive  dissolution  i^ 
still  essentially  of  the  same  nature.  Decline  of  numbers  is, 
in  such  case,  brought  about  partly  by  emigration ;  for  a 
society  having  the  fixed  structure  in  which  evolution  ends, 
is  necessarily  one  that  will  not  yield  and  modify  under 
pressure  of  population :  so  long  as  its  structure  will  yield 
and  modify,  it  is  still  evolving.  Hence  the  surplus  popula- 
tion continually  produced,  not  held  together  by  an  organiza- 
tion that  adap^iS  itself  to  an  augmenting  number,  is  continually 
dispersed  :  the  influences  brought  to  bear  on  the  citizens  by 
other  societies,  cause  their  detachment,  and  there  is  an  in- 
crease in  the  uncombined  motions  of  units  instead  of  an  in- 
crease of  combined  motions.  Gradually  as  rigidity  becomes 
greater,  and  the  society  becomes  still  less  capable  of  being 
re-moulded  into  the  form  required  for  successful  competition 
with  growing  and  more  plastic  societies,  the  number  of 
citizens  who  can  live  within  its  unyielding  firamework 
becomes  positively  smaller.  Hence  it  dwindles  both 
through  continued  emigration  and  through  the  diminished 
multiplication  that  follows  innutrition.  And  this  further 
dwindling  or  dissolution,  caused  by  the  number  of  those 
who  die  becoming  greater  than  the  number  of  those 
who  survive  long  enough  to  rear  ofispring,  is  similarly  a 
decrease  in  the  total  quantity  of  combined  motion  and  an 
increase  in  the  quantity  of  uncombined  motion — ^as  we  shall 
presently  se^  whonwe  come  to  deal  with  individual  dissolution* 
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Considering,  then,  that  social  aggregates  differ  00  mach 
^m  aggregates  of  other  kinds,  formed  as  they  are  of  units 
held  together  loosely  and  indirectly,  in  snch  variable  ways 
by  such  complex  forces,  the  process  of  dissolntion  among 
them  conforms  to  the  general  law  quite  as  clearly  as  could 
be  expected. 

§  179.  When  from  these  super -organic  aggregates  we  de- 
scend to  organic  aggregates,  the  truth  that  Dissolntion  is  a 
disintegration  of  matter,  caused  by  the  reception  of  ad- 
ditional motion  from  without,  becomes  easily  demonstrable. 
We  will  look  first  at  the  transformation  and  afterwards  at 
its  cause. 

Death,  or  that  final  equilibhition  which  precedes  dissolu- 
tion, is  the  bringing  to  a  close  of  all  those  conspicuous 
integrated  motions  that  arose  during  evolution.  The 
impulsions  of  the  body  from  place  to  place  first  cease ;  pre- 
sently the  limbs  cantiot  be  stirred ;  later  still  the  respira- 
tory actions  stop  ;  finally  the  heart  becomes  stationary,  and, 
with  it,  the  circulating  fluids.  That  is,  the  transformation 
of  molecular  motion  into  the  motion  of  masses,  comes  to 
an  end;  and  each  of  these  motions  of  masses,  as  it  endjs, 
disappears  into  molecular  motions.  What  next  takes  place  f 
We  cannot  say  that  there  is  any  further  transformation  of 
sensible  movements  into  insensible  movements ;  for  sensible 
movements  no  longer  exist.  Nevertheless,  the  process  of 
decay  involves  an  increase  of  insensible  movements ;  since 
these  are  far  greater  in  the  gases  generated  by  decomposi- 
tion, than  they  are  in  the  fluid-solid  matters  out  of  which  the 
gases  arise.  Each  of  the  complex  chemical  units  composing 
an  organic  body,  possesses  a  rhythmic  motion  in  which  its 
many  component  units  jointly  partake.  When  decomposition 
breaks  up  these  complex  moleculeft,  and  their  constituents 
assume  gaseous  forms,  there  is,  besides  that  increase  of 
motion  implied  by  the  difiuWon,  a  resolution  of  such 
motions  as  the  aggregate  moleciii«Jes  possessed,  into  motions 
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>f  their  constituent  molecnles.  So  that  in  organic  dissoln- 
tion  we  haye^  firsts  an  end  put  to  that  transformation  of  the 
motion  of  units  into  the  motion  of  aggregates^  which  con- 
stitutes evolution,  dynamically  considered;  and  we  have 
also,  though  in  a  subtler  sense,  a  transformation  of  the 
motion  of  aggregates  into  the  motion  of  units.  Still  it  is 
not  thus  shown  that  organic  dissolution  fully  answers  to  the 
general  definition  of  dissolution — ^the  absorption  of  motion 
and  concomitant  disintegration  of  matter.  The  disintegra- 
tion of  matter  is,  indeed,  conspicuous  enough ;  but  the  ab- 
sorption of  motion  is  not  conspicuous.  True,  the  fact  that 
motion  has  been  absorbed  may  be  inferred  from  the  fact 
that  the  particles  previously  integrated  into  a  solid  mass, 
occupying  a  small  space,  have  most  of  them  moved  away 
from  one  another  and  now  occnpy  a  great  space ;  for  the 
motion  implied  by  this  transposition  must  have  been  ob- 
tained from  somewhere.  But  its  source  is  not  obvious.  A 
little  search,  however,  will  bring  us  to  its  derivation. 

At  a  temperature  below  the  freezing  point  of  water,  de- 
composition of  organic  matter  does  not  take  place — ^the 
integrated  motions  of  the  highly  integrated  molecules  are 
not  resolved  into  the  disintegrated  motions  of  their  com- 
ponent molecules.  Dead  bodies  kept  at  this  temperature 
for  an  indefinitely  long  period,  are  prevented  from  decom- 
posing for  an  indefinitely  long  period :  witness  the  fix)zen 
carcases  of  Mammoths — Elephants  of  a  species  long  ago 
extinct — that  are  found  imbedded  in  the  ice  at  the  mouths 
of  Siberian  rivers ;  and  which,  though  they  have  been  there 
for  many  thousands  of  years,  have  flesh  so  fi*esh  that  when 
at  length  exposed,  it  is  devoured  by  wolves.  What  now  is 
the  meaning  of  such  exceptional  preservations  f  A  body 
kept  below  fireezing  point,  is  a  body  which  receives  very 
little  heat  by  radiation  or  conduction ;  and  the  reception  of 
but  little  heat  is  the  reception  of  but  little  molecular  motion. 
That  is  to  say,  in  an  environment  which  does  not  furnish  it 
with  molecular  motion  passing  a  certain  amount,  an  organic 
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body  does  not  andergo  dissolation.  Confirmatoiy 

evidence  is  yielded  by  the  variationB  in  rate  of  dissolation 
which  accompany  variations  of  temperature.  All  know  that 
in  cool  weather  the  organic  Bubstanoes  used  in  our  house- 
holds keep  longer,  as  we  say,  than  in  hot  weather.  Equally 
certain,  if  less  familiar,  is  the  &ct  that  in  tropical  climates 
decay  proceeds  much  more  rapidly  than  in  temperate 
climates.  Thus,  in  proportion  as  the  molecular  motion  of 
surrounding  matter  is  great,  the  dead  organism  receives  ak 
abundant  supply  of  motion  to  replace  the  motion  continually 
taken  up  by  the  dispersing  molecules  of  the  gases  into 
which  it  is  being  disintegrated.  The  still  quicker 

decompositions  produced  by  exposure  to  artificially-raised 
temperatures,  afford  further  proofs ;  as  instance  those  which 
occur  in  cooking.  The  charred  surfaces  of  parts  that  have 
been  much  heated,  show  us  that  the  molecular  motion 
absorbed  has  served  to  dissipate  in  gaseous  forms  all  the 
elements  but  the  carbon. 

The  nature  and  cause  of  Dissolution  are  thus  clearly  dis« 
played  by  the  aggregates  which  so  clearly  display  the 
nature  and  cause  of  Evolution.  One  of  these  aggregates 
being  composed  of  that  peculiar  matter  to  which  a  large 
quantity  of  constitutional  motion  gives  great  plasticity,  and 
the  ability  to  evolve  into  a  highly  compound  form  (§  103) ; 
wo  see  that  after  evolution  has  ceased,  a  very  moderate 
amount  of  molecular  motion,  added  to  that  already  locked 
up  in  its  peculiar  matter,  suffices  to  cause  dissolution. 
Though  at  death  there  is  reached  a  stable  equilibrium 
among  the  sensible  masses,  or  organs,  which  make  up  the 
body ;  yet,  as  the  insensible  units  or  molecules  of  which 
these  organs  consist  are  in  unstable  equilibrium,  small 
incident  forces  suffice  to  overthrow  them,  and  hence  disin* 
tegration  proceeds  rapidly. 

f  180.  Most    inorganic  aggregates,    having    arrived    at 
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dense  forms  in  which  comparativelj  litUo  motion  is  retained^ 
remain  long  without  marked  changes.  Each  has  lost  so 
mnch  motion  in  passing  irotn  the  disintegrated  to  the  inte- 
grated state,  that  much  motion  must  be  given  to  it  to 
cause  resumption  of  the  disintegrated  state;  and  an  im« 
mense  time  maj  elapse  before  there  occur  in  the  enyiron- 
ment^  changes  great  enough  to  communicate  to  it  the 
requisite  quantity  of  motion.  We  will  look  first  at  those 
exceptional  inorganic  aggregates  which  retain  much  motion, 
and  therefore  readily  undergo  dissolution. 

Among  these  are  the  liquids  and  volatile  solids  which 
dissipate  under  ordinary  conditions — water  that  evaporates, 
carbonate  of  ammonia  that  wastes  away  by  the  dispersion  of 
its  molecules.  In  all  such  cases  motion  is  absorbed ;  and 
always  the  dissolution  is  rapid  in  proportion  as  the  quantity 
of  heat  or  motion  which  the  aggregated  mass  receives  from 
its  environment  is  great.  Next  come  the  cases  in 

which  the  molecules  of  a  highly  integrated  or  solid  aggre- 
gate, are  dispersed  among  the  molecules  of  a  less  integrated 
or  liquid  aggregate;  as  in  aqueous  solutions.  One  evidence 
that  this  disintegration  of  matter  has  for  its  concomitant 
the  absorption  of  motion,  is  that  soluble  substances  dissolve 
the  more  quickly  the  hotter  the  water :  supposing  always  that 
no  elective  affinity  comes  into  play.  Another  and  still  more 
conclusive  evidence  is,  that  when  crystals  of  a  given  tem- 
perature are  placed  in  water  of  the  same  temperature,  the 
process  of  solution  is  accompanied  by  a  fall  of  tempera* 
ture — often  a  very  great  one.  Omitting  instances  in 
which  some  chemical  action  takes  place  between  the  salt 
and  the  water,  it  is  a  uniform  law  that  the  motion  which 
disperses  the  molecules  of  the  salt  through  the  water,  is 
at  the  expense  of  the  molecular  motion  possessed  by  the 
water. 

Masses  of  sediment  accumulated  into  strata,  afterwards 
compressed  by  many  thousands  of  feet  of  superincumbent 
strata,  and   reduced  in   course  of  time   to   a  solid  state, 
24 
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may  remain  for  millions  of  yoars  unchanged ;  bnt  in  sob* 
sequent  millions  of  years  they  are  inevitably  exposed  to 
disintegrating  actions.  Baised  along  with  other  snch  masses 
into  a  continent^  denuded  and  exposed  to  rain,  firost,  and 
the  grinding  actions  of  glaciers^  they  haye  their  particles 
gradually  separated^  carried  away,  and  widely  dispersed. 
Or  when,  as  otherwise  happens,  the  encroaching  sea  reaches 
them,  the  undermined  clifis  which  they  form  fall  from  time 
to  time,  breaking  into  fragments  of  all  sizes ;  the  waves, 
rolling  about  the  small  pieces,  and  in  storms  turning  over 
and  knocking  together  the  larger  blocks,  reduce  them  to 
boulders  and  pebbles,  and  at  last  to  sand  and  mud.  Even  if 
portions  of  the  disintegrated  strata  accumulate  into  shingle 
banks,  which  afterwards  become  solidified,  the  process  of 
dissolution,  arrested  though  it  may  be  for  some  enormous 
geologic  period,  is  finally  resumed.  As  many  a  shore 
shows  us,  the  conglomerate  itself  is  sooner  or  later  subject 
to  the  like  processes ;  and  its  cemented  masses  of  hetero- 
geneous components,  lying  on  the  beach,  are  broken  up  and 
worn  away  by  impact  and  attrition— that  is,  by  communicated 
mechanical  motion. 

When  not  thus  efiected,  the  disintegration  is  efiected  by 
communicated  molecular  motion.  The  consolidated  stratum, 
located  in  some  area  of  subsidence,  and  brought  down  nearer 
and  nearer  to  the  regions  occupied  by  molten  matter,  comes 
eyentually  to  have  its  particles  brought  to  a  plastic  state  by 
heat,  or  finally  melted  down  into  liquid.  Whatever  may  be 
its  subsequent  transformations,  the  transformation  then  ex- 
hibited by  it  is  an  absorption  of  motion  and  disintegration 
of  matter. 

Be  it  simple  or  compound,  small  or  large,  a  crystal  or  9 
mountain  chain,  every  inorganic  aggregate  on  tiie  Earth, 
thus,  at  some  time  or  other,  undergoes  a  reversal  of  those 
changes  undergone  during  its  evolution.  Not  that  it  usually 
passes  back  completely  from  the  perceptible  into  the  imper- 
ceptible, as  organic  aggregates   do  in  great  part,  if  not 
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wholly.    But  still  its  disintegration  and  dispersion  carry 

it  some  distance  on  the  way  towards  the  imperceptible;  and 

there  are   reasons  for  thinking   that  its  arrival   there  is 

but  delayed.     At  a  period  immeasurably  remote,  every  such 

inorganic  aggregate,  along  with  all  undissipated  remnants 

of   organic    aggregates,    must    be    reduced    to   a    state 
of    gaseous    diffusion,    and    so    complete   the  cycle    of    itb 

changes. 

§  181.  For  the  Earth  as  a  whole,  when  it  has  gone 
through  the  entire  series  of  its  ascending  transformations, 
must  remain,  like  all  smaller  aggregates,  exposed  to  the 
contingencies  of  its  environment;  and  in  the  course  of 
those  ceaseless  changes  in  progress  throughout  a  Universe 
of  which  all  parts  are  in  motion,  must,  at  some  period  be- 
yond the  utmost  stretch  of  imagination,  be  subject  to  forces 
sufficient  to  cause  its  complete  disintegration.  Let  us 
glance  at  the  forces  competent  to  disintegrate  it. 

In  his  essay  on  ''The  Inter-action  of  Natural  Forces,*' 
Prof.  Helmholtz  states  the  thermal  equivalent  of  the  Earth's 
movement  through  space,  as  calculated  on  the  now  received 
datum  of  Mr.  Joule.  "  K  our  Earth,"  he  says,  *'  were  by  a 
sudden  shock  brought  to  rest  in  her  orbit, — which  is  not  to 
be  feared  in  the  existing  arrangement  of  our  system — ^by 
such  a  shock  a  quantity  of  heat  would  be  generated  equal 
to  that  produced  by  the  combustion  of  fourteen  such  Earths 
of  solid  coal.  Making  the  most  unfavourable  assumption 
as  to  its  capacity  for  heat,  that  is,  placing  it  equal  to  that 
of  water,  the  ma^s  of  the  Earth  would  thereby  be  heated 
11,200  degrees;  it  would  therefore  be  quite  fused,  and  for 
the  most  part  reduced  to  vapour.  If  then  the  Earth, 
after  having  been  thus  brought  to  rest,  should  fall 
into  the  Sun,  which  of  course  would  be  the  case,  the 
quantity  of  heat  developed  by  the  shock  would  be  400 
times    greater/'  Now    though    this    calculation 

!ioem3  to  be  nothing   to  the  purpose,  since  the   Earth  is 
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not  likelj  to  be  suddenlj  arrested  in  its  orbit  and  not  likely 
therefore  saddenlj  to  ML  into  the  Sun  ;  jet,  as  before  pointed 
out  (§  171)^  there  is  a  force  at  work  which  it  is  held  most 
at  last  bring  the  Earth  into  the  Son.  This  force  is  the  re- 
sistance of  the  ethereal  medinm.  From  ethereal  resistance 
is  inferred  a  retardation  of  all  moving  bodies  in  the  Solar 
System—- a  retardation  which  certain  astronomers  contend 
even  now  shows  its  effects  in  the  relative  nearness  to  one 
another  of  the  orbits  of  the  older  planets.  If,  then^  retarda- 
tion is  going  on^  there  must  come  a  time^  no  matter  how 
remote,  when  the  slowly  diminishing  orbit  of  the  Earth  will 
end  in  the  Sun  ;  and  though  the  quantity  of  molar  motion 
to  be  then  transformed  into  molecular  motion,  will  not  be 
so  great  as  that  which  the  calculation  of  Helmholtz  supposes, 
it  will  be  great  enough  to  reduce  the  substance  of  the  Earth 
to  a  gaseous  state. 

This  dissolution  of  the  Earth,  and,  at  intervals,  of  every 
other  planet,  is  not,  however,  a  dissolution  of  the  Solar 
System.  Viewed  in  their  ensemble,  all  the  changes  ex- 
hibited throughout  the  Solar  System,  are  incidents  accom- 
panying the  integration  of  the  entire  matter  composing  it : 
the  local  integration  of  which  each  planet  is  the  scene, 
completing  itself  long  before  the  general  integration  is 
complete.  But  each  secondary  mass  having  gone  through 
its  evolution  and  reached  a  state  of  equilibrium  among  its 
parts,  thereafter  continues  in  its  extinct  state,  until  bj  the 
still  progressing  general  integration  it  is  brought  into  the 
central  mass.  And  though  each  such  union  of  a  secondary 
mass  with  the  central  mass,  implying  transformation  of 
molar  motion  into  molecular  motion,  causes  partial  dif. 
fusion  of  the  total  mass  formed,  and  adds  to  the  quantity  ol 
motion  that  has  to  be  dispersed  in  the  shape  of  light  and 
heat ;  yet  it  does  but  postpone  the  period  at  which  the  total 
mass  must  become  completely  integrated,  and  its  excess  ol 
contained  motion  radiated  into  space. 


mssoLUTioN.  629 

*  §  182.  Ilcre  we  come  to  the  qneation  raised  at  tlie  close 
of  the  last  cliapter— does  Evolation  as  a  whole^  like  Evolu* 
tion  in  detail,  advance  towards  complete  quiescence  f  la 
that  motionless  state  called  death,  which  ends  Evolntion  in 
organic  bodies,  typical  of  the  nniversal  death  in  which  Evo* 
lation  at  large  most  end  f  And  have  we  thus  to  contem* 
plate  as  the  outcome  of  things,  a  boundless  space  holding 
here  and  there  extinct  suns,  fated  to  remain  for  ever  with« 
out  further  change. 

To  so  speculative  an  inquiry,  none  but  a  speculative 
answer  is  to  be  expected.  Such  answer  as  may  be  ventured^ 
must  be  taken  less  as  a  positive  answer  than  as  a  demurrer 
to  the  conclusion  that  the  proximate  result  must  be  tbe 
ultimate  result.  If,  pushing  to  its  extreme  the  argument 
that  Evolution  must  come  to  a  close  in  complete  equilibrium 
or  rest,  the  reader  suggests  that  for  aught  which  appears  to 
the  contrary,  the  Universal  Death  thus  implied  will  con* 
tinne  indefinitely,  it  is  legitimate  to  point  out  how,  on 
carrying  the  argument  still  further,  we  are  led  to  infer  a 
subsequent  Universal  Life.  Let  us  see  what  may  be 
assigned  as  grounds  for  inferring  this. 

It  has  been  already  shown  that  all  equilibration,  so  far 
as  we  can  trace  it,  is  relative.  The  dissipation  of  a  body's 
motion  by  communication  of  it  to  surrounding  matter,  solid, 
liquid,  gaseous,  and  ethereal,  brings  the  body  to  a  fixed 
position  in  relation  to  the  matter  that  abstracts  its  motion. 
But  all  its  other  motions  continue.  Further,  this  motion, 
the  disappearance  of  which  causes  relative  equilibration,  is 
not  lost  but  simply  transferred.  Whether  it  is  directly 
transformed  into  insensible  motion,  as  happens  in  the  case 
of  the  Sun ;  or,  whether,  as  in  the  sensible  motions  going 
on  around  us,  it  is  directly  transformed  into  smaller  sensible 

*  Thongh  this  chapter  is  new,  tliis  section,  and  the  one  following  it,  are 
not  new.  In  the  first  edition  they  were  included  in  the  final  section  at  the 
foi-egoiug  chapter.  While  substantially  the  same  as  before,  the  argumcit 
has  been  in  some  places  abbrftviated  and  iu  other  places  enforced  bv  addl- 
tioiiai  mailer. 


i 


530  jnesotcium. 

motionsj  and  tlicse  into  still  smaller^  nntil  they  become  in- 
sensible^ matters  not.  In  every  instance  tbe  nltimate  result 
is,  that  wbateyer  motion  of  masses  is  lost,  re-appears  as 
molecular  motion  pervading  space.  Thus  the  questions  we 
bave  to  consider,  are — ^Wbetber  after  tbe  completion  of  all 
the  relative  equilibrations  which  bring  Evolution  to  a  close, 
there  remain  any  farther  equilibrations  to  be  effected  f— 
Whether  there  are  any  other  motions  of  masses  that  must 
eventually  be  transformed  into  molecular  motion  f — And  if 
there  arc  such  other  motions,  what  must  be  the  consequence 
when  the  molecular  motion  generated  by  their  transforma- 
tion, is  added  to  that  which  already  exists  F 

To  the  first  of  these  questions  the  answer  is,  that  there  do 
remain  motions  which  are  undiminished  by  all  the  relative 
equilibrations  we  have  considered;  namely,  the  motions  of 
translation  possessed  by  those  vast  masses  of  matter  called 
stars — ^remote  suns  that  are  probably,  like  our  own,  sur- 
rounded by  circling  groups  of  planets.  The  belief  that  the 
stars  are  fixed,  has  long  since  been  abandoned :  observation 
has  proved  many  of  them  to  have  sensible  proper  motions. 
Moreover,  it  has  been  ascertained  by  measurement  that  in 
relation  to  the  stars  nearest  to  us,  our  own  star  travels  at 
the  rate  of  about  half  a  million  miles  per  day ;  and  if,  as  is 
admitted  to  be  not  improbable,  our  own  star  is  moving  in 
the  same  direction  with  adjacent  stars,  its  absolute  velocity 
may  be,  and  most  likely  is,  immensely  greater  than  this. 
Now  no  such  changes  as  those  taking  place  within  the  Solar 
System,  even  when  carried  to  the  extent  of  integrating  the 
whole  of  its  matter  into  one  mass,  and  diffusing  all  ita 
relative  motions  in  an  insensible  form  through  space,  can 
affect  these  sidereal  motions.  Hence,  there  appears  no  alter- 
native but  to  infer  that  they  must  remain  to  be  equilibrated 
by  some  subsequent  process. 

The  next  question  that  arises  is — ^To  what  law  do  sidereal 
motions  conform?  And  to  this  question  Astronomy  replies— 
♦he  law  of  gravitj^tion.    The  movements  of  binary  stars  have 
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proYed  tliis.  The  periodic  times  of  sundry  binaiy  stars  bave 
been  calculated  on  the  assumption  that  their  revolutions  are 
determined  by  a  force  like  that  which  regulates  the  revolu- 
tions of  planets  and  satellites ;  and  the  subsequent  perfor- 
mances of  their  revolutions  in  the  predicted  periods,  have 
verified  the  assumption.  If,  then,  these  remote  bodies  are 
centres  of  gravitation — ^if  we  infer  that  aU  other  stars  are 
centres  of  gravitation,  as  we  may  fairly  do— and  if  we  draw 
the  unavoidable  corollary,  that  the  gravitative  force  which 
so  conspicuously  affects  stars  that  are  near  one  another, 
also  affects  remote  stars;  we  must  conclude  that  all  the 
members  of  our  Sidereal  System  gravitate,  individually  and 
collectively. 

But  if  these  widely-dispersed  moving  masses  mutually 
gravitate,  what  must  happen  f  There  appears  but  one  ten- 
able answer.  They  cannot  preserve  their  present  airrange- 
ment :  the  irregular  distribution  of  our  Sidereal  System 
being  such  as  to  render  even  a  temporary  moving  equi- 
librium impossible.  If  the  stars  are  centres  of  an  attractive 
force  that  varies  inversely  as  the  square  of  the  distance, 
there  is  no  escape  from  the  inference  that  the  structure  of 
our  galaxy  is  undergoing  change,  and  must  continue  to 
undergo  change. 

Thus,  in  the  absence  of  tenable  alternatives,  we  are 
brought  to  the  positions : — 1,  that  the  stars  are  in  motion ; 
•^-2,  that  they  move  in  conformity  with  the  law  of  gravita* 
tion ; — 3,  that,  distributed  as  they  are,  they  cannot  move  in 
conformity  with  the  law  of  gravitation,  without  under- 
going re-arrangement.  If  now  we  ask  the  nature  of  this 
re-arrangement,  we  find  ourselves  obliged  to  infer  a  pro- 
gressive concentration.  Stars  at  present  dispersed,  must 
become  locally  aggregated ;  existing  aggregations  (except- 
ing, perhaps,  the  globular  clusters)  must  grow  more  dense ; 
and  aggregations  must  coalesce  with  one  another.  That 
integration  has  been  progressing  throughout  past  eras,  we 
found  to  be  indicated  by  the  structure  of  the  heavens,  in 
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general  and  in  detail ;  and  of  the  extent  to  wUdh  it  has  in 
some  places  already  gone^  remarkable  instances  are  furnished 
by  the  Magellanic  clouds — ^two  closely-packed  agglomera- 
tions^  not,  indeed,  of  single  stars  only,  but  of  single  stars, 
of  clusters  regular  and  irregular,  of  nebuke,  and  of  diffused 
nebulosity.  That  these  have  been  formed  by  mutual  gi«vi- 
tation  of  parts  once  widely  scattered,  there  is  evidence  in 
the  barrenness  of  the  surrounding  celestial  spaces :  the  nu« 
becula  minor,  especially,  being  seated,  as  Humboldt  says, 
in  ''  a  kind  of  starless  desert/' 

What  must  be  the  limit  of  such  concentrations?  The 
mutual  attraction  of  two  stars,  when  it  so  far  predominates 
over  other  attractions  as  to  cause  approximation,  almost 
certainly  ends  in  the  formation  of  a  binary  star ;  since  the 
motions  generated  by  other  attractions  prevent  the  two 
stars  from  moving  in  straight  lines  to  their  common  centre 
of  gravity.  Between  small  clusters,  too,  having  also  certain 
proper  motions  as  clusters,  mutual  attraction  may  lead,  not 
to  complete  union,  but  to  the  formation  of  binary  clusters* 
As  the  process  continues,  however,  and  the  clusters  become 
larger,  they  must  move  more  directly  towards  each  other : 
thus  forming  clusters  of  increasing  density.  While,  there- 
fore,  daring  the  earlier  stages  of  concentration,  the  pro* 
babilities  are  immense  against  the  actual  contact  of  these 
mutually-gravitating  masses ;  it  is  tolerably  manifest  that, 
as  the  concentration  increases,  collision  must  become 
probable,  and  ultimately  certain.  This  is  an  inference  not 
lacking  the  support  of  high  authority.  Sir  John  Herschel, 
treating  of  those  numerous  and  variously  -  aggregated 
clusters  of  stars  revealed  by  the  telescope,  and  citing  with 
apparent  approval  his  father's  opinion,  that  the  more  diffused 
and  irregular  of  these,  are  "  globular  clusters  in  a  less  ad« 
vanced  state  of  condensation ;"  subsequently  remarks,  that 
"  among  a  crowd  of  solid  bodies  of  whatever  size,  animated 
by  independent  and  partially  opposing  impulses,  motions  op* 
posite  to  each  other  mu^t  produce  collision,  destruction  of 
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f  elocity,  and  sabsidence  or  near  approach  towards  the 
centre  of  preponderant  attraction ;  while  those  which  con« 
spire,  or  which  remain  outstanding  after  such  conflicts^ 
must  ultimately  give  rise  to  circulation  of  a  permanent 
character."  Now  what  is  here  alleged  of  these  minor 
clusters,  cannot  be  denied  of  larger  clusters ;  and  thus  the 
above-inferred  process  of  concentration,  appears  certain  to 
bring  about  an  increasingly-frequent  integration  of  masses* 
We  have  next  to  consider  the  consequences  of  the  accom« 
panying  loss  of  Telocity.  The  sensible  motion  which  disap- 
pears cannot  be  destroyed,  but  must  be  transformed  into 
insensible  motion.  What  will  be  the  effect  of  this  insensible 
motion  f  Already  we  have  seen  that  were  the  Earth  ar- 
rested, dissipation  of  its  substance  would  result.  And  if 
so  relatively  small  a  momentum  as  that  acquired  by  the 
Earth  in  falling  to  the  Sun,  would  be  equivalent  to  a  mole- 
cular motion  su£Bcient  to  reduce  the  Earth  to  gases  of  ex- 
treme rarity ;  what  must  be  the  molecular  motion  generated 
by  the  mutually-arrested  momenta  of  two  stars,  that  have 
moved  to  their  common  centre  of  gravity  through  spaces 
immeasurably  greater  ?  There  seems  no  alternative  but  to 
conclude,  that  it  would  be  great  enough  to  reduce  the 
matter  of  the  stars  to  an  almost  inconceivable  tenuity — a  te- 
nuity like  that  which  we  ascribe  to  nebular  matter.  Such 
being  the  immediate  effect,  what  would  be  the  ulterior  effect  f 
Sir  John  Herschel,  in  the  passage  above  quoted,  describiug 
the  collisions  that  must  arise  in  a  concentrating  group  of 
stars,  adds  that  those  stars  ''which  remain  outstanding 
after  such  conflicts  must  ultimately  give  rise  to  circula- 
tion of  a  permanent  character."  The  problem,  however,  is 
here  dealt  with  purely  as  a  mechanical  one:  the  assump* 
tion  being  that  the  mutually-arrested  masses  will  con- 
tinue as  masses-*-an  assumption  to  which  no  objection  ap« 
peared  at  the  time  when  Sir  John  Herschel  wrote  this 
passage ;  since  the  correlation  of  forces  was  not  then  re- 
cognized.    But  obliged  as  we  now  are  to  conclude,  that 
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stars  moviBg  at  tlie  bigli  velocities  acqnircd  diuring  oonoeii* 
tration^  will^  by  mntnal  arrest,  be  dissipated  into  gases,  the 
problem  becomes  different;  and  a  different  inference  seems 
unavoidable.  For  the  diffused  matter  produced  by  sacb  con- 
flicts must  form  a  resisting  medium,  occupying  that  central 
region  of  the  cluster  through  which  its  members  fix>m  time 
to  time  pass  in  describing  their  orbits — a  resisting  medium 
which  they  cannot  move  through  without  having  their  velo- 
cities  diminished.  Every  additional  collision,  by  augment- 
ing this  resisting  medium,  and  making  the  losses  of  velocity 
greater,  must  aid  in  preventing  the  establishment  of  that 
equilibrium  which  would  else  arise ;  and  so  must  conspire 
to  produce  more  frequent  collisions.  And  the  nebulous 
matter  thus  formed,  presently  enveloping  the  whole  cluster, 
must,  by  continuing  to  shorten  the  gyrations  of  the  moving 
masses,  entail  an  increasingly  active  integration  and  re- 
active  disir.tcgration  of  them;  until  they  are  all  dissi- 
pated. Whether  this  process  completes  itself  inde- 
pendently in  different  parts  of  our  Sidereal  System;  or 
whether  it  completes  itself  only  by  aggregating  the  whole 
matter  of  our  Sidereal  System ;  or  whether,  as  seems  not 
unlikely,  local  integrations  and  disintegrations  run  their 
courses  while  the  general  integration  is  going  on ;  are  ques- 
tions that  need  not  be  discussed.  In  any  case  the  conclu- 
sion to  be  drawn  is,  that  the  integration  must  continue  until 
the  conditions  which  bring  about  disintegration  are  reached; 
and  that  there  must  then  ensue  a  diffusion  that  undoes  the 
preceding  concentration.  This,  indeed,  is  the  con- 
clusion which  presents  itself  as  a  deduction  from  the  persist- 
ence of  force.  K  stars  concentrating  to  a  common  centre  ol 
gravity,  eventually  reach  it,  then  the  quantities  of  motior 
they  have  acquired  must  suffice  to  carry  them  away  again  tc 
those  remote  regions  whence  they  started.  And  since,  by  thr 
conditions  of  the  case,  they  cannot  return  to  these  remoti 
regions  in  the  shape  of  concrete  masses,  they  must  retun. 
in  the  shape  of  diffused  masses.     Action  and  reaction  being 
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equal  and  oppositej  the  momentum  producing  dispersion^ 
must  be  as  great  as  the  momentum  acquired  by  aggregation; 
and  being  spread  over  the  same  quantity  of  matter^  must 
cause  an  equivalent  distribution  through  space,  whatever  be 
the  form  of  the  matter.  One  condition,  however, 

essential  to  the  literal  fulfilment  of  this  result,  must  bo 
specified;  namely,  that  the  quantity  of  molecular  motion 
radiated  into  space  by  each  star  in  the  course  of  its  forma- 
tion firom  difiused  matter,  shall  either  not  escape  from  our 
Sidereal  System  or  shall  be  compensated  by  an  equal  quan- 
tity of  molecular  motion  radiated  from  other  parts  of  space 
into  our  Sidereal  System.  In  other  words,  if  we  set  out 
with  that  amount  of  molecular  motion  implied  by  the  exist- 
ence  of  the  matter  of  our  Sidereal  System  in  a  nebulous 
form ;  then  it  follows  frx>m  the  persistence  of  force,  that  if 
this  matter  undergoes  the  re-distribution  constituting  Evo- 
lution, the  quantity  of  molecular  motion  given  out  during 
the  integration  of  each  mass,  plus  the  quantity  of  molecular 
motion  given  out  during  the  integration  of  all  the  masses, 
must  suffice  again  to  reduce  it  to  the  same  nebulous  form. 

Eere,  indeed,  we  arrive  at  a  barrier  to  our  reasonings ; 
since  we  cannot  know  whether  this  condition  is  or  is  not 
fulfilled.  If  the  ether  which  fills  the  interspaces  of  our 
Sidereal  System  has  a  limit  somewhere  beyond  the  outer- 
most stars,  then  it  is  inferrable  that  motion  is  not  lost  by 
radiation  beyond  this  limit ;  and  if  so,  the  original  degree 
of  diffusion  may  be  resumed.  Or  supposing  the  ethereal 
medium  to  have  no  such  limit,  yet,  on  the  hypothesis  of  an 
unlimited  space,  containing,  at  certain  intervals.  Sidereal 
Systems  like  our  own,  it  may  be  that  the  quantity  of  mole- 
cular motion  radiated  into  the  region  occupied  by  our 
Sidereal  System,  is  equal  to  that  which  our  Sidereal 
System  radiates;  in  which  case  the  quantity  of  motion 
possessed  by  it,  remaining  undiminished,  it  may  continue 
during  unlimited  time  its  alternate  concentrations  and  dif- 
fusions.    But  if.  on  the  other  hand,  throuffbout  boundless 
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space  filled  witli  etlier,  there  exist  no  other  Sidereal  Sys* 
terns  subject  to  like  changes,  or  if  such  other  Sideroa] 
Systems  exist  at  more  than  a  certain  aTerage  distance  from 
one  another ;  then  it  seems  an  nnavoidable  conclusion  that 
the  quantity  of  motion  possessed^  must  diminish  by  radia- 
tion ;  and  that  so,  on  each  successire  resumption  of  the 
nebulous  form,  the  matter  of  our  Sidereal  System  wiU 
occupy  a  less  space ;  until  it  reaches  cither  a  state  in  which 
its  concentrations  and  diffusions  are  relatively  small,  or  a 
state  of  complete  aggregation  and  rest.  Since,  however, 
we  have  no  evidence  showing  the  existence  or  non-existence 
of  Sidereal  Systems  throughout  remote  space;  and  since, 
even  had  we  such  evidence,  a  legitimate  conclusion  could 
not  be  drawn  from  premises  of  which  one  element  (un« 
Umited  space)  is  inconceivable ;  we  must  be  for  ever  without 
answer  to  this  transcendent  question. 

But  confining  ourselves  to  the  proximate  and  not  neces. 
sarily  insoluble  question^  we  find  reason  for  thinking  that 
after  the  completion  of  those  various  equilibrations  which 
bring  to  a  close  all  the  forms  of  Evolution  we  have  contem- 
plated, there  must  continue  an  equilibration  of  a  far  wider 
kind.  When  that  integration  everywhere  in  progress 
throughout  our  Solar  System  has  reached  its  climax,  there 
will  remain  to  be  effected  the  immeasureably  greater  inte- 
gration of  our  Solar  System,  with  other  such  systems* 
There  must  then  re-appcar  in  molecular  motion  what  is  lost 
in  the  motion  of  masses ;  and  the  inevitable  transformation 
of  this  motion  of  masses  into  molecular  motion,  cannot  take 
place  without  reducing  the  masses  to  a  nebulous  form. 

• 
§  183.    Thus  we  are    led    to  the   conclusion  that  the 

entire  process  of  things,  as  displayed  in  the  aggregate  of 

the  visible  Universe,  is  analogous  to  the  entire  process  of 

things  as  displayed  in  the  smallest  aggregates. 

Motion  as  well  as  Matter  being  fixed  in  quantity,  it  would 

seem  that  the  change  in  the  distribution  of  Matter  which 
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Motion  eSectSj  coming  to  a  limit  in  whiclieyer  direction  it 
is  carried,  the  indestructible  Motion  thereupon  necessitates 
a  reverse  distribution.  Apparently,  the  universally-co- 
existent forces  of  attraction  and  repulsion,  which,  as  we 
have  seen,  necessitate  rhythm  in  all  minor  changes  through- 
out the  Universe,  also  necessitate  rhythm  in  the  totality  of 
its  changes — ^produce  now  an  inmieasureable  period  during 
which  the  attractive  {oT6&a  predominating,  cause  universal 
concentration,  and  then  an  immeasureable  period  during 
which  the  repulsive  forces  predominating,  cause  universal 
diffusion — alternate  eras  of  Evolution  and  Dissolution.  And 
thus  there  is  suggested  the  conception  of  a  past  during 
which  there  have  been  successive  Evolutions  analogous  to 
that  which  is  now  going  on;  and  a  future  during  which 
successive  other  such  Evolutions  may  go  on— ever  the  same 
in  principle  but  never  the  same  in  ooncrcto  result- 


CHAPTER  XXIV. 


SUMMARY    ASD    CONCLUSION. 


§  IM.  At  the  close  of  a  work  like  tliis^  it  is  more  than 
usually  needful  to  contemplate  as  a  whole  that  whick  the 
successive  chapters  have  presented  in  parts.  A  cohercut 
knowledge  implies  something  more  than  the  establishment 
of  connexions ;  we  must  not  rest  after  seeing  kow  each 
.  minor  group  of  truths  falls  into  its  place  within 'some  major 
group,  and  how  all  the  major  groups  fit  together.  It  is 
requisite  that  we  should  retire  a  space,  and,  looking  at  the 
entire  structure  from  a  distance  at  which  details  are  lost  to 
view,  observe  its  general  character. 

Something  more  than  recapitulation — something  more 
even  than  an  organized  re-statement,  will  come  within  the 
scope  of  the  chapter.  We  shall  find  that  in  their  ensemble 
the  general  truths  reached  exhibit,  under  certain  aspects,  a 
oneness  not  hitherto  observed. 

There  is,  too,  a  special  reason  for  noting  how  the  various 
divisions  and  sub-divisions  of  the  argument  consolidate; 
namely,  that  the  theory  at  large  tliereby  obtains  a  final 
illustration.  The  reduction  of  the  generalizationB  that  have 
been  set  forth  to  a  completely  integrated  state,  exemplifies 
once  more  the  process  of  Evolution,  and  strengthens  still 
fui'ther  the  general  fabric  of  conclusions. 

^         §  185.  Here,  indeed,  wo  find  ourselves  brought   round 
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ttnexpectedly,  and  very  significantly^  to  the  traih  with  which 
we  set  out,  and  with  which  our  re-snryey  must  commence. 
For  this  integrated  form  of  knowledge  is  the  form  which, 
apart  from  the  doctrine  of  Evolution,  we  decided  to  be  the 
highest  form. 

When  we  inquired  what  constitutes  Philosophy — ^when 
we  compared  men's  yarious  conceptions  of  Philosophy,  so 
that,  eliminating  the  elements  in  which  they  differed  we 
might  see  in  what  they  agreed ;  we  found  in  them  all,  the 
tacit  implication  that  Philosophy  is  completely  unified  know* 
ledge.  Apart  from  each  particular  scheme  of  unified  know- 
ledge, and  apart  from  the  proposed  methods  by  which 
unification  is  to  be  effei*ted,  we  traced  in  every  case  the  belief 
that  unificatioi^  is  possible,  and  that  the  end  of  Philosophy 
is  the  achievement  of  it. 

Accepting  this  conclusion,  we  went  on  to  consider  the 
data  with  which  Philosophy  must  set  out.  Fundamental 
propositions,  or  propositions  not  deduciblo  from  deeper 
ones,  can  be  established  only  by  showing  the  complete 
congruity  of  all  the  results  reached  through  the  assumption 
of  them;  and,  premising  that  they  were  assumed  till  so 
established,  we  took  as  our  data,  those  organized  com- 
ponents of  our  intelligence  without  which  there  cannot 
go  on  the  mental  processes  implied  by  philosophizing. 

From  the  specification  of  these  we  passed  to  certain 
primary  truths — ''  The  Indestruct  ibility  of  Matter,''  '^  The 
Continuity  of  Motion,"  and  "  The  Persistence  of  Force ; " 
of  which  the  last  is  ultimate  and  the  others  derivative. 
Having  previously  seen  that  our  experiences  of  Matter  and 
Motion  are  resolvable  into  experiences  of  Force ;  we  further 
saw  the  truths  that  Matter  and  Motion  are  unchangeable  in 
quantity,  to  be  implications  of  the  truth  that  Force  is  un- 
chaiigeable  in  quantity.  This  we  discovered  is  the  truth 
by  derivation  from  which  all  other  truths  are  to  be  proved. 

The  first  of  the  truths  which  presented  itself  to  bo  so 
proved,    was   "  The   Persistence   of  the    Eolations   among 
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Forces/'  This,  which  is  ordinarily  called  Uniformity  of 
Law,  we  foond  to  be  a  necessary  implication  of  the  fact  that 
Force  can  neither  arise  out  of  nothing  nor  lapse  into 
nothing. 

The  deduction  next  drawn,  was  that  forces  which  seem  to 
be  lost  are  transformed  into  their  equivalents  of  other  forces ; 
or,  conversely,  that  forces  which  become  manifest,  do  so  by 
disappearance  of  pre-existing  equivalent  forces.  Of  these 
truths  we  found  illustrations  in  the  motions  of  the  heavenly 
bodies,  in  the  changes  going  on  over  the  Earth's  surface, 
and  in  all  organic  and  super-organic  actional 

It  turned  out  to  be  the  same  with  the  law  that  everything 
moves  along  the  line  of  least  resistence,  or  the  line  of 
greatest  traction,  or  their  resultant.  Among  movements  of 
all  orders,  from  those  of  stars  down  to  those  of  nervous  dis- 
charges  and  commercial  currents,  it  was  shown  both  that 
this  is  so,  and  that,  given  the  Persistence  of  Force,  it  must 
be  so. 

So,  too,  we  saw  it  to  be  with  "  The  Rhythm  of  Motion." 
All  motion  alternates — ^be  it  the  motion  of  planets  in  their 
orbits  or  ethereal  molecules  in  their  undulations — ^be  it  the 
cadences  of  speech  or  the  rises  and  falls  of  prices ;  and,  as 
before,  it  became  manifest  that  Force  being  persistent,  this 
perpetual  reversal  of  Motion  between  limits  is  inevitable. 

§  186,  These  truths  holding  of  all  existences,  were 
recognized  as  of  the  kind  required  to  constitute  what  we 
distinguished  as  Philosophy.  But,  on  considering  them,  we 
perceived  that  as  they  stand  they  do  not  form  anything  like 
a  Philosophy ;  and  that  a  Philosophy  cannot  be  formed  by 
any  number  of  such  truths  separately  known.  Each  such 
truth  expresses  the  general  law  of  some  one  factor  by  which 
phenomena,  as  we  habituaUy  experience  them,  are  pro- 
duced; or,  at  most,  expresses  the  law  of  co-operation  of 
some  two  factors.  But  knowing  what  are  the  elements  of  a 
process,  is  not  knowing  how   these  elements  combine  to 
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.tSect  it.  That  wluck  alone  can  unify  knowledge  mnat  be 
the  law  of  co-operation  of  all  the  factors — ^a  lair  expressing 
simnltaneoosly  the  complex  antecedents  and  the  complex 
consequents  which  any  phenomenon  as  a  whole  presents. 

A  farther  inference  was  that  Philosophy,  as  we  nnder- 
stand  it,  most  not  nnify  separate  concrete  phenomena  only ; 
and  most  not  stop  short  with  unifying  separate  classes  of 
concrete  phenomena;  but  must  unify  all  concrete  pheno- 
mena. If  the  law  of  operation  of  each  factor  holds  true 
throughout  the  Cosmos ;  so,  too,  must  the  law  of  their  co- 
operation. And  hence  in  comprehending  the  Cosmos  as 
conforming  to  this  law  of  co-operation,  muse  consist  that 
highest  unification  which  Philosophy  seeks. 

Descending  from  this  abstract  statement  to  a  concrete 
one,  we  saw  that  the  law  sought  must  be  the  law  of  the 
continuous  re-distribution  of  Matter  and  Motion.  The 
changes  eyeiywhere  going  on,  from  those  which  are  slowly 
altering  the  structure  of  our  galaxy  down  to  those  which 
constitute  a  chemical  decomposition,  are  changes  in  the 
lelatiye  positions  of  component  parts;  and  everjrwhere 
necessarily  imply  that  along  with  a  new  arrangement  of 
Matter  there  has  arisen  a  new  arrangement  of  Motion. 
Hence  we  may  be  certain,  a  priori,  that  there  must  be  a 
law  of  the  concomitant  re-distribution  of  Matter  and 
Motion,  which  holds  of  every  change ;  and  which,  by  thus 
unifying  all  changes,  must  be  the  basis  of  a  Philosophy. 

In  commencing  our  search  for  this  universal  law  of  re- 
distribution, we  contemplated  from  another  point  of  view 
the  problem  of  Philosophy ;  and  saw  that  its  solution  could 
not  but  be  of  the  nature  indicated.  It  was  shown  that  a 
Philosophy  stands  self-convicted  of  inadequacy,  if  it  does 
not  formulate  the  whole  series  of  changes  passed  through 
by  every  existence  in  its  passage  from  the  imperceptible  to 
the  perceptible  and  again  bom.  the  perceptible  to  the  im- 
perceptible. If  it  begins  its  explanations  with  existences 
that  already  have  concrete  forms,  or  leaves  off  while  thej 
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Btill  retain  concrete  forms ;  then,  manifestlj,  they  had  pre* 
ceding  histories,  or  will  have  succeeding  histories,  or  both, 
of  which  no  accoimt  is  given.  And  as  such  preceding  and 
succeeding  histories  are  subjects  of  possible  knowledge,  a 
Philosophy  which  says  nothing  about  them,  falls  short  of  the 
required  unification.  Whence  we  saw  it  to  follow  that 
the  formula  sought,  equally  applicable  to  existences  taken 
singly  and  in  their  totality^  must  be  applicable  to  the  whole 
history  of  each  and  to  the  whole  history  of  alL 

By  these  considerations  we  were  brought  within  view 
of  the  formula.  For  if  it  had  to  comprehend  the  entire 
progress  from  the  imperceptible  to  the  perceptible  and 
from  the  perceptible  to  the  imperceptible;  and  if  it  was 
also  to  express  the  continuous  re-distribution  of  Matter 
and  Motion ;  then^  obviously^  it  could  be  no  other  than  one 
defining  the  opposite  processes  of  concentration  and  di£Eusion 
in  terms  of  Matter  and  Motion.  And  if  so,  it  must  be  a 
statement  of  the  truth  that  the  concentration  of  Matter 
implies  the  dissipation  of  Motion,  and  that,  conversely,  the 
absorption  of  Motion  implies  the  difiiision  of  Matter. 

Such^  in  fact,  we  found  to  be  the  law  of  the  entire  cycle  of 
changes  passed  through  by  every  existence — ^loss  of  motion 
and  consequent  integration,  eventually  followed  by  gain  of 
motion  and  consequent  disintegration.  And  we  saw  that 
besides  applying  to  the  whole  history  of  each  existence,  it 
applies  to  each  detail  of  the  history.  Both  processes  are 
going  on  at  every  instant ;  but  always  there  is  a  differential 
result  in  favour  of  the  first  or  the  second.  And  every 
change,  even  though  it  be  only  a  transposition  of  parts, 
inevitably  advances  the  one  process  or  the  other. 

Evolution  and  Dissolution,  as  we  name  these  opposite 
transformations,  though  thus  truly  defined  in  their  most 
general  characters,  are  but  incompletely  defined ;  or  rather, 
wliile  the  definition  of  Dissolution  is  sufiicient,  the  definition 
of  Evolution  is  extremely  insufficient.  Evolution  is  always 
an  integration  of  Matter  and  dissipation  of  Motion;  but  it 
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hs  in  most  cases  mucli  more  tlian  this.  The  primarjre* 
distribution  of  Matter  and  Motion  is  osnally  accompanied 
by  secondary  re-distributions. 

Distinguishing  the  different  kinds  of  Evolution  so  pro- 
duced as  simple  and  compound,  we  went  on  to  consider 
under  what  conditions  the  secondary  re-distributions  which 
make  Evolution  compound,  take  place.  We  found  that  a 
concentrating  aggregate  which  loses  its  contained  motion 
rapidly,  or  integrates  quickly,  exhibits  only  simple  Evolu- 
tion ;  but  in  proportion  as  its  largeness,  or  the  peculiar  con- 
stitution of  its  components,  hinder^  the  dissipation  of  its 
motion,  its  parts,  while  undergoing  that  primary  re-distribu- 
tion which  results  in  integration,  undergo  secondary  re- 
distributions producing  more  or  less  complexity. 

§  167.  From  this  conception  of  Evolution  and  Dissolution 
as  together  making  up  the  entire  process  througb  which 
things  pass;  and  from  this  conception  of  Evolution  as 
dividing  into  simple  and  compound ;  we  went  on  to  consider 
the  law  of  Evolution,  as  exhibited  among  all  orders  of 
existences,  in  general  and  in  detail. 

The  integration  of  Matter  and  concomitant  dissipation  of 
Motion,  was  traced  not  in  each  whole  only,  but  in  the  parts 
into  which  each  whole  divides.  By  the  aggregate  Solar 
System,  as  well  as  by  each  planet  and  satellite,  progressive 
concentration  has  been,  and  is  still  being,  exemplified.  In 
each  organism  that  general  incorporation  of  dispersed 
materials  which  causes  growth,  is  accompanied  by  local  in- 
corporations, forming  what  we  call  organs.  Every  society 
while  it  displays  the  aggregative  process  by  its  increasing 
mass  of  population,  displays  it  also  by  the  rise  of  dense 
masses  in  special  parts  of  its  area.  And  in  all  cases,  along 
with  these  direct  integrations  there  go  the  indirect  in- 
tegrations by  which  parts  are  made  mutually  dependent. 

From  this  primary  re«distribution  we  were  led  on  to 
consider  the  secondary  re-distributions,  by  inquiring  how 


&44  tUMUABT  Am  cGscumnK. 

there  came  to  be  a  formation  of  parts  during  the  formation 
of  a  wholo.  It  turned  out  that  there  is  habitually  a  passage 
from  homogeneity  to  heterogeneity,  along  with  the  passage 
firom  diffusion  to  concentration.  While  the  matter  com- 
posing the  Solar  system  has  been  assuming  a  denser  form,  ik 
has  changed  from  unity  to  variety  of  distribution.  Sol- 
idification of  the  Earth  has  been  accompanied  by  a  progress 
from  comparatiye  uniformity  to  extreme  multiformity.  In 
the  course  of  its  advance  from  a  germ  to  a  mass  of  relatively 
great  bulk,  every  plant  and  animal  also  advances  from 
simplicity  to  complexity.  The  increase  of  a  society  in 
numbers  and  consolidation  has  for  its  concomitant  an  in- 
creased heterogeneity  both  of  its  political  and  its  industrial 
organization.  And  the  like  holds  of  all  super-organic  pro- 
ducts— Language,  Science,  Art,  and  Literature. 

But  we  saw  that  these  secondaiy  re-distributions  are  not 
thus  completely  expressed.  At  the  same  time  that  the  parts 
into  which  each  whole  is  resolved  become  more  unlike  one 
another,  they  also  become  more  sharply  marked  off.  The 
result  of  the  secondary  re-distributions  is  therefore  to  change 
an  indefinite  homogeneity  into  a  definite  heterogeneity. 
This  additional  trait  also  we  found  to  be  traceable  in  evolving 
aggregates  of  all  orders.  Further  consideration,  however, 
made  it  apparent  that  the  increasiug  definiteness  which  goes 
along  with  increasing  heterogeneity,  is  not  an  independent 
trait;  but  that  it  results  from  the  integration  which  pro- 
gresses in  each  of  the  differentiating  parts,  while  it  pro- 
gresses in  the  whole  they  form. 

Further,  it  was  pointed  out  that  in  all  evolutions, 
inorganic,  organic,  and  super-organic,  this  change  in  the 
arrangement  of  Matter  is  accompanied  by  a  parallel  change 
in  the  arrangement  of  Motion :  every  increase  in  structural 
complexity  involving  a  corresponding  increase  in  funo* 
tional  complexity.  It  was  shown  that  along  with  the 
integration  of  molecules  into  masses,  there  arises  an  integra- 
tion of  molecular  motion  into  the  motion  of  masses ;  and 
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that  as  fiuBt  as  there  results  variety  in  the  sizes  and  forms  of 
aggregates  and  their  relations  to  incident  forces,  there  also 
results  variety  in  their  movements. 

The  transformation  thus  contemplated  under  separate 
aspects,  being  in  itself  but  one  transformation,  it  became 
needful  to  unite  these  separate  aspects  into  a  single  concep- 
tion— to  regard  the  primary  and  secondary  re-distributiona 
as  simultaneously  working  their  various  effects.  Every- 
where the  change  from  a  confused  simplicity  to  a  distinct 
complexity,  in  the  distribution  of  both  matter  and  motion, 
is  incidental  to  the  consolidation  of  the  matter  and  the  loss 
of  its  motion.  Hence  the  re-distribution  of  the  matter  and 
of  its  retained  motion,  is  from  a  diffused,  uniform,  and  in- 
determinate arrangement,  to  a  concentrated,  multiform,  and 
determinate  arrangement, 

§  188.  We  come  now  to  one  of  the  additions  that  may  be 
made  to  the  general  argument  while  summing  it  up.  Here 
is  the  fit  occasion  for  observing  a  higher  degree  of  unity  in 
the  foregoing  inductions,  than  we  observed  while  making 
them.' 

The  law  of  Evolution  has  been  thus  far  contemplated  as 
holding  true  of  each  order  of  existences,  considered  as  a 
separate  order.  But  the  induction  as  so  presented,  falls 
short  of  that  completeness  which  it  gains  when  we  con- 
template these  several  orders  of  existences  as  forming 
together  one  natural  whole.  While  we  think  of  Evolution 
as  divided  into  astronomic,  geologic,  biologic,  psychologic^ 
sociologic,  &c.,  it  may  seem  to  a  certain  extent  a  coincidence 
that  the  same  law  of  metamorphosis  holds  throughout  all  its 
divisions.  But  when  we  recognize  these  divisions  as  mere 
conventional  groupings,  made  to  facilitate  the  arrangement 
and  acquisition  of  knowledge — ^when  we  regard  the  different 
existences  with  which  they  severally  deal  as  component 
parts  of  one  Cosmos ;  we  see  at  once  that  there  are  not 
several  kinds  of  Evolution  having  certain  traits  in  common. 
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but  one  Evolation  going  on  ereiywliere  after  the  nme 
manner.  We  have  repeatedly  observed  that  wliile  any 
whole  IB  eyolving,  there  is  always  going  on  an  evolntion  of 
the  parts  into  which  it  divides  itself;  bnt  we  have  not 
observed  that  this  equally  holds  of  the  totality  of  things,  as 
made  np  of  parts  within  parts  from  the  greatest  down  to 
the  smallest.  We  know  that  while  a  physically-cohering 
aggregate  like  the  human  body  is  getting  larger  and  taking 
on  its  general  shape,  each  of  its  organs  is  doing  the  same ; 
that  while  each  organ  is  growing  and  becoming  nnlike 
others,  there  is  going  on  a  differentiation  and  integration 
of  its  component  tissues  and  vessels;  and  that  even  the 
components  of  these  components  are  severally  increasing 
and  passing  into  more  definitely  heterogeneous  structures. 
But  we  have  not  duly  remarked  that,  setting  out  with  the 
human  body  as  a  minute  part,  and  ascending  from  it  to 
greater  parts^  this  simultaneity  of  transformation  is  equally 
manifest — that  while  each  individual  is  developing,  the 
society  of  which  he  is  an  insignificant  nnit  is  developing 
too;  that  while  the  aggregate  mass  forming  a  society  is 
becoming  more  definitely  heterogeneous,  so  likewise  ^  that 
total  aggregate,  the  Earth,  of  which  the  society  is  an  in- 
appreciable portion ;  that  while  the  Earth,  which  in  bulk  is 
not  a  millionth  of  the  Solar  System,  progresses  towards  its 
concentrated  and  complex  structure,  the  Solar  System 
similarly  progresses;  and  that  even  its  transformations 
are  but  those  of  a  scarcely  appreciable  portion  of  our 
Sidereal  System,  which  has  at  the  same  time  been  going 
through  parallel  changes. 

So  understood.  Evolution  becomes  not  one  in  principle 
only,  but  one  in  fact.  There  are  not  many  metamorphoses 
similarly  carried  on;  but  there  is  a  single  metamorphosis 
universally  progressing,  wherever  the  reverse  metamorphosis 
has  not  set  in.  In  any  locality,  great  or  small,  throughout 
space,  where  the  occupying  matter  acquires  an  appreciable 
individuality,  or  distinguishableness  from  other  matter,  ther«^ 


BVOHABT  AND  OOSCLVeiOK.  647 

0 

Evolution  goes  on ;  or  rather^  the  acquirement  of  this  ap« 
preciable  individuality  is  the  commencement  of  Evolution. 
And  this  holds  uniformly;  regardless  of  the  size  of  the  aggre- 
gate^ regardless  of  its  inclusion  in  other  aggregates^  and 
regardless  of  the  wider  evolutions  within  which  its  own  is 
comprehended. 

§  189.  After  making  them,  we  saw  that  the  inductions 
which,  taken  together,  establish  the  law  of  Evolution,  do 
not,  so  long  as  they  remained  inductions,  form  coherent 
parts  of  that  whole  rightly  named  Philosophy ;  nor  does 
even  the  foregoing  passage  of  these  inductions  from  agree- 
ment into  identity,  suffice  to  produce  the  unity  sought. 
For,  as  was  pointed  out  at  the  time,  to  unify  the  truths 
thus  reached  with  other  truths,  it  is  requisite  to  deduce 
them  from  the  Persistence  of  Force.  Our  next  step,  there- 
fore, was  to  show  why.  Force  being  persistent,  the  trans- 
formation which  Evolution  shows  us  necessarily  results. 

The  first  conclusion  arrived  at  was,  that  any  finite 
homogeneous  aggregate  must  inevitably  lose  its  homo- 
geneity, through  the  unequal  exposure  of  its  parts  to 
incident  forces.  It  was  pointed  out  that  the  production 
of  diversities  of  structure  by  diverse  forces,  and  forces 
acting  under  diverse  conditions,  has  been  illustrated  in 
astronomic  evolution ;  and  that  a  like  connection  of  cause 
and  effect  is  seen  in  the  large  and  small  modifications 
undergone  by  our  globe.  The  early  changes  of  organic 
germs  supplied  further  evidence  that  unlikenesses  of  struc- 
ture follow  unlikenesses  of  relations  to  surroundiug  agencies 
— evidence  enforced  by  the  tendency  of  the  difierently- 
placed  members  of  each  species  to  diverge  into  varieties. 
And  we  found  that  the  contrasts,  political  and  industrial, 
which  arise  between  the  parts  of  societies,  serve  to  illus* 
trate  the  same  principle.  The  instability  of  the  homo- 
geneous thus  everywhere  exemplified,  we  also  saw  holds 
in  each  of  the  distinguishable  parts  into  which  any  uniform 
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wholo  lapses ;  and  that  so  the  less  heterogeneoiu  tends 
tinually  to  become  more  heterogeneous. 

A  further  step  in  the  inquiry  disclosed  a  secondary  cause 
of  increasing  multiformity.  Every  diiSerentiated  part  is 
not  simply  a  seat  of  further  differentiations,  but  also  a  parent 
of  further  differentiations ;  since,  in  growing  unlike  other 
parts,  it  becomes  a  centre  of  unlike  reactions  on  incident 
forces,  and  by  so  adding  to  the  diversity  of  forces  at  work, 
adds  to  the  diversity  of  effects  produced.  This  multiplica- 
tion of  effects  proved  to  be  similarly  traceable  throughout 
all  Nature — ^in  the  actions  and  reactions  that  go  on  through- 
out  the  Solar  System,  in  the  never-ceasiog  g^logic  com- 
plications, in  the  involved  symptoms  produced  in  organisms 
by  disturbing  influences,  in  the  many  thoughts  and  feelings 
generated  by  single  impressions,  and  in  the  ever-ramifying 
results  of  each  new  agency  brought  to  bear  on  a  society. 
To  which  was  added  the  corollary,  confirmed  by  abundant 
facts,  that  the  multiplication  of  effects  advances  in  a 
geometrical  progression  along  with  advancing  heterogeneity « 

Completely  to  interpret  the  structural  changes  constitut- 
ing Evolution,  there  remained  to  assign  a  reason  for  that 
increasingly-distinct  demarcation  of  parts,  which  accom- 
panies the  production  of  differences  among  parts.  This 
reason  we  discovered  to  be,  the  segregation  of  mixed  units 
under  the  action  of  forces  capable  of  moving  them.  We 
saw  that  when  unlike  incident  forces  have  made  the  parts 
of  an  aggregate  unlike  in  the  natures  of  their  component 
units,  there  necessarily  arises  a  tendency  to  separation  of 
the  dissimilar  units  from  one  another,  and  to  a  clustering  of 
those  units  which  are  similar.  This  cause  of  the  local  inte- 
grations that  accompany  local  differentiations,  turned  out  to 
be  likewise  exemplified  by  all  kinds  of  Evolution — by  the 
formation  of  celestial  bodies,  by  the  moulding  of  the  Earth's 
crust,  by  organic  modifications,  by  the  establishment  of 
mental  distinctions,  by  the  genesis  of  social  divisions. 

At  length,  to  the  auery  whether  these  processes  have  any 
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Kmit,  there  came  the  answer  that  they  must  end  in  eqnib'- 
briom.  That  continiial  division  and  subdiyision  of  forces^ 
which  changes  the  uniform  into  the  multiform  and  the 
multiform  into  the  more  multiform^  is  a  process  by  which 
forces  are  perpetually  dissipated;  and  dissipation  of  them, 
continuing  as  long  as  there  remain  any  forces  unbalanced  by 
opposing  forces,  mast  end  in  rest.  It  was  shown  that 
when,  as  happens  in  aggregates  of  various  orders,  many 
movements  are  going  on  together,  the  earlier  dispersion 
of  the  smaller  and  more  resisted  movements,  establishes 
moving  equilibria  of  different  kinds :  forming  transitional 
stages  on  the  way  to  complete  equilibrium.  And  further 
inquiry  made  it  apparent  that  for  the  same  reason,  these 
moving  equiUbria  have  certain  self-conserving  powers; 
shown  in  the  neutralization  of  perturbations,  and  the  adjust- 
ment to  new  conditions.  This  general  principle  of  equili- 
bration, like  the  preceding  general  principles,  was  traced 
throughout  all  forms  of  Evolution — astronomic,  goologic, 
biologic,  mental  and  social.  And  our  concluding  iiifcrence 
was,  that  the  penultimate  stage  of  equilibration,  in  which  the 
extremest  multiformity  and  most  complex  moving  equili« 
brium  are  established,  must  be  one  implying  the  highest  con- 
ceivable state  of  humanity. 

But  the  fSetct  which  it  here  chiefly  concerns  us  to  remember, 
is  that  each  of  these  Iftws  of  the  re-distribution  of  Matter 
and  Motion,  was  found  to  be  a  derivative  law — a  law  de- 
ducible  from  the  fundamental  law.  The  Persistence  of 
Force  being  granted,  there  follow  as  inevitable  inferences 
"  The  Instability  of  the  Homogeneous''  and  "  The  Multiplica- 
tion of  Effects;'*  while  "Segregation"  and  "Equilibration" 
also  become  corollaries.  And  thus  discovering  that  the 
processes  of  change  formulated  under  these  titles  are  so 
many  different  aspects  of  one  transformation,  determined 
by  an  ultimate  necessity,  we  arrive  at  a  complete  unification 
of  them-rft  synthesis  in  which  Evolution  in  general  and  in 

dctiul  becomes  known  as  an  implication  of  the  law  thaf 
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tranBcenda  proof.  Moreoyer,  in  becoming  thus  unified 
one  another^  tbe  complex  traiha  of  Eydation  become  simal- 
taneocisly  unified  wiUi  those  simpler  tmths  ehown  to  bave  a 
like  affiliation — the  equivalence  of  transformed  forces^  the 
movement  of  every  mass  and  molecule  along  its  line  of  least 
resistance,  and  tiie  limitation  of  its  motion  by  rhyUun. 
Which  further  unification  brings  us  to  a  conception  of 
the  entire  plexus  of  changes  presented  by  each  concrete 
phenomenon,  and  by  the  aggregate  of  concrete  phenomenaj 
as  a  manifestation  of  one  fundamental  fact — a  &ct  shown 
alike  in  the  total  change  and  in  all  the  separate  changes 
composing  it. 

§  190.  Finally  we  turned  to  contemplate,  as  exhibited 
throughout  Nature,  that  process  of  Dissolution  which  forms 
the  complement  of  Evolution ;  and  which  inevitably,  at 
some  time  or  other,  undoes  what  Evolution  has  done. 

Quickly  following  the  arrest  of  Evolution  in  aggregates 
that  are  unstable,  and  following  it  at  periods  often  long 
delayed  but  reached  at  last  in  the  stable  aggregates  around 
us,  we  saw  that  even  to  the  vast  aggregate  of  which  all 
these  are  parts — even  to  the  Earth  as  a  whole — ^Dissolution 
must  eventually  arrive.  Nay  we  even  saw  grounds  for  the 
belief  that  the  far  vaster  masses  dispersed  at  almost  im- 
measurable intervals  through  space,  will,  at  a  time  beyond 
the  reach  of  finite  imaginations,  share  the  same  fate ;  and 
that  so  universal  Evolution  will  be  followed  by  universal 
Dissolution — a  conclusion  which,  like  those  preceding  it, 
we  saw  to  be  deducible  from  the  Persistence  of  Force. 

It  may  be  added  that  in  so  unifying  the  phenomena  of 
Dissolution  with  those  of  Evolution,  as  being  manifestations 
of  the  same  ultimate  law  under  opposite  conditions,  we  also 
unify  the  phenomena  presented  by  the  existing  Universe 
with  the  like  phenomena  that  have  preceded  them  and  will 
succeed  them — so  far,  at  least,  as  such  unification  is  possible 
lo  our  limited  intelligences.     For  if,  as  we  saw  reason  to 
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lliiiik>  there  is  an  alternation  of  Evolution  and  Dissolution 
in  the  totality  of  things — ^if,  as  we  are  obliged  to  infer  from 
the  Persistence  of  Force,  the  arrival  at  either  limit  of  this 
vast  rhythm  brings  about  the  conditions  under  which  a 
counter-movement  commences — ^if  we  are  hence  compelled 
to  entertain  the  conception  of  Evolutions  that  have  filled 
an  immeasurable  past  and  Evolutions  that  will  fill  an  im* 
measurable  future;  we  can  no  longer  contemplate  the 
visible  creation  as  having  a  definite  beginning  or  end,  or 
as  being  isolated.  It  becomes  unified  with  all  existence 
before  and  after;  and  the  Force  which  the  Universe  pre- 
sents, falls  into  the  same  category  with  its  Space  and  Time, 
as  admitting  of  no  limitation  in  thought. 

§  191.  So  rounding  off  the  argument,  we  find  its  result 
brought  into  complete  coalescence  with  the  conclusion 
reached  in  Part  I. ;  where,  independently  of  any  inquiry  like 
the  foregoing,  we  dealt  with  the  relation  between  the 
Knowable  and  the  Unknowable. 

It  was  there  shown  by  analysis  of  both  our  religious  and 
our  scientific  ideas,  that  while  knowledge  of  the  cause  which 
produces  effects  on  our  consciousness  is  impossible,  the 
existence  of  a  cause  for  these  effects  is  a  datum  of  con« 
tcionsness.  We  saw  that  the  belief  in  a  Power  of  which 
no  limit  in  Time  or  Space  can  be  conceived,  is  that  funda- 
mental element  in  Beligion  which  survives  all  its  changes 
of  form.  We  saw  that  all  Philosophies  avowedly  or  tacitly 
recognize  this  same  ultimate  truth : — that  while  the  Rela- 
tivist rightly  repudiates  those  definite  assertions  which 
the  Absolutist  makes  respecting  existence  transcend* 
ing  perception,  he  is  yet  at  last  compelled  to  unite  with 
him  in  predicating  existence  transcending  perception.  And 
this  inexpugnable  consciousness  in  which  Beligion  and 
Philosophy  are  at  one  with  Common  Sense,  proved  to  be 
likewise  that  on  which  all  exact  Science  is  based.  We 
found  that  subjective  Science  can  give  no  account  of  those 
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conditioned  modes  of  being  which  consUtnte  conscioiuiiBSi. 
withoat  postulating  unconditioned  being*  And  we  fbnnd 
that  objective  Science  can  giye  no  account  of  the  world 
which  we  know  as  external,  without  regarding  its  changes 
of  form  as  manifestations  of  something  that  continues  oon* 
3tant  under  all  forms.  This  is  also  the  implication  to  which 
Are  aro  now  led  back  by  our  completed  synthesis.  The 
recognition  of  a  persistent  Force,  ever  changing  its  mani- 
festations but  unchanged  in  quantity  throughout  all  past 
time  and  all  future  time,  is  that  which  we  find  alone  makes 
possible  each  concrete  interpretation,  and  at  last  unifies  all 
concrete  interpretations.  Not,  indeed,  that  this  coincidence 
adds  to  the  strength  of  the  argument  as  a  logical  structure* 
Our  synthesis  has  proceeded  by  taking  for  granted  at  every 
step  this  ultimate  truth;  and  the  ultimate  truth  cannot, 
therefore,  be  regarded  as  in  any  sense  an  outcome  of  the 
synthesis.  Nevertheless,  the  coincidence  yields  a  verifica- 
tion. For  when  treating  of  the  data  of  Philosophy,  it  was 
pointed  out  that  wo  cannot  take  even  a  first  step  without 
making  assumptions ;  and  that  the  only  course  is  to  proceed 
with  them  as  provisional,  until  they  are  proved  true  by  the 
congruity  of  all  the  results  reached.  This  congmity  we 
here  see  to  be  perfect  and  all-embracing — ^holding  through- 
out that  entire  structure  of  definite  consciousness  of  rela- 
tions which  we  call  Knowledge,  and  harmonizing  with  it 
that  indefinite  consciousness  of  existence  transcending  re- 
lations which  forms  the  essence  of  Religion. 

§  192.  Towards  some  result  of  this  order,  inquiry,  scien- 
tific, metaphysical,  and  theological,  has  been,  and  still  is, 
manifestly  advancing.  The  coalescence  of  polytheistio 
conceptions  into  the  monotheistic  conception,  and  the 
reduction  of  the  monotheistio  conception  to  a  more  and 
more  general  form  in  which  personal  superintendence  be- 
comes merged  in  universal  immanence,  clearly  shows  this 
advance.     It  is  equally  shown  in  the  fading  away  of  old 
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theories  about  '^essences/'  ''potentialities/'  ''occult  vir« 
tues/'  &c.;  in  tlie  abandonment  of  such  doctrines  as  those 
of  "  Platonic  Ideas/'  "  Pre-established  Harmonies/'  and  the 
like;  and  in  the  tendency  towards  the  identification  ot 
Being  as  present  to  us  in  consciousness,  with  Being  as 
otherwise  conditioned  beyond  consciousness.  Still  more 
conspicuous  is  it  in  the  progress  of  Science ;  which,  from 
the  beginning  has  been  grouping  isolated  fiu)ts  under  laws, 
uniting  special  laws  under  more  general  laws,  and  so  reach- 
ing on  to  laws  of  higher  and  higher  generality;  until  the 
conception  of  universal  laws  has  become  familiar  to  it. 

Unification  being  thus  the  characteristic  of  developing 
thought  of  all  kinds,  and  eventual  arrival  at  unity  being 
Gedrly  inferable,  there  arises  yet  a  further  support  to  our 
conclusion.  Since,  unless  there  is  some  other  and  higher 
unity,  the  unity  we  have  reached  must  be  that  towards  which 
developing  thought  tends;  and  that  there  is  any  other  and 
higher  unity  is  scarcely  supposable.  Having  grouped  the 
changes  which  all  orders  of  existences  display  into  indue- 
tions;  having  merged  these  inductions  into  a  single 
induction;  having  interpreted  this  induction  deductively; 
having  seen  that  the  ultimate  truth  from  which  it  is  deduced 
is  one  transcending  proof;  it  seems,  to  say  the  least,  very 
improbable  that  there  can  be  established  a  fundamentally 
different  way  of  unifying  that  entire  process  of  things 
which  Philosophy  has  to  interpret.  That  the  foregoing 
accumulated  verifications  are  all  illusive,  or  that  an  opposing 
doctrine  can  show  a  greater  accumulation  of  verifications,  is 
not  easy  to  conceive. 

Let  no  one  suppose  that  any  such  implied  degree  of 
trustworthiness  is  alleged  of  the  various  minor  propositions 
bronght  in  iUustration  of  the  general  argument.  Such  an 
assumption  would  be  so  manifestly  absurd,  that  it  seems 
scarcely  needful  to  disclaim  it.  But  the  truth  of  the  doctrine 
as  a  whole,  is  unaffected  by  errors  in  the  details  of  its  pre« 
sentation.    If  it  can  be  shown  that  tihe  Persistence  of  Foros 
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is  not  a  datnm  of  consciousness;  or  if  ft  can  be  shown 
that  the  several  laws  of  force  abore  specified  are  not  oorol- 
laries  from  it ;  or  if  it  can  be  shown  that,  given  these  laws, 
the  re-distribntion  of  Matter  and  Motion  does  not  neces- 
sarily proceed  as  described ;  then,  indeed,  it  will  be  shown 
that  the  theory  of  Evolution  has  not  the  high  warrant  here 
claimed  for  it.  But  nothing  short  of  this  can  shake  the 
general  conclusions  arrived  at. 

§  193.  K  these  conclusions  be  accepted — if  it  be  agreed 
that  the  phenomena  going  on  everywhere  are  parts  of  the 
general  process  of  Evolution,  save  where  they  are  parts  of 
the  reverse  process  of  Dissolution ;  then  we  may  infer  that 
all  phenomena  receive  their  complete  interpretation,  only 
when  recognized  as  parts  of  these  processes.  Whence  it 
follows  that  the  limit  towards  which  Knowledge  is  advanc- 
ing, must  be  reached  when  the  formulsB  of  these  processes 
are  so  applied  as  to  yield  a  totid  and  specific  interpretation 
of  each  phenomenon  in  its  entirety,  as  well  as  of  phenomena 
in  general. 

The  partially-unified  knowledge  distinguished  as  Science, 
does  not  yet  include  such  total  interpretations.  Either, 
as  in  the  more  complex  sciences,  the  progress  is  almost  ex- 
clusively inductive ;  or,  as  in  the  simpler  sciences,  the  de- 
ductions are  concerned  with  the  component  phenomena ; 
and  at  present  there  is  scarcely  a  consciousness  that  the 
ultimate  task  is  the  deductive  interpretation  of  phenomena 
iQ  their  state  of  composition.  The  Abstract  Sciences,  deal- 
ing with  the  forms  under  which  phenomena  are  presented, 
Hid  the  Abstract-Concrete  Sciences,  dealing  with  the  factors 
by  which  phenomena  are  produced,  are,  philosophically  con- 
sidered, the  handmaids  of  the  Concrete  Sciences,  which 
deal  with  the  produced  phenomena  as  existing  in  all  their 
natural  complexity.  The  laws  of  the  forms  and  the  laws  of 
the  factors  having  been  ascertained,  there  then  comes  the 
kmsiness  of  ascertaining  the  laws  of  the  products,  as  deter* 
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mined  by  flie  mter-action  of  the  co-opcrativa  factors.  Given 
tlie  Persistence  of  Force^  and  given  the  varions  demative 
laws  of  Force,  and  there  has  to  be  shown  not  only  how 
the  actual  existences  of  the  inorganic  world  necessarily 
exhibit  the  traits  they  do,  bnt  how  there  necessarily  resnit 
the  more  namerons  and  involved  traits  exhibited  by  organic 
and  snper-organic  existences — how  an  organism  is  evolved  f 
what  is  the  genesis  of  human  intelligence  f  whence  social 
progress  arises  ? 

It  is  evident  that  this  development  of  Knowledge 
into  an  organized  aggregate  of  direct  and  indirect  deduc- 
tions from  the  Persistence  of  Force,  can  bo  achieved  only 
in  the  remote  future ;  and,  indeed,  cannot  be  completely 
achieved  even  then.  Scientific  progress  is  progress  in  that 
equilibration  of  thought  and  things  which  we  saw  is  going 
on,  and  must  continue  to  go  on ;  but  which  cannot  arrive 
at  perfection  in  any  finite  period.  Still,  though  Science  can 
never  be  entirely  reduced  to  this  form ;  and  though  only  at 
a  far  distant  time  can  it  be  brought  nearly  to  this  form ; 
much  may  even  now  be  done  in  the  way  of  approximation. 

Of  course,  what  may  now  be  done,  can  be  done  but  very 
imperfectly  by  any  single  individual.  No  one  can  possess 
that  encyclopedic  information  required  for  rightly  organizing 
even  the  truths  already  established.  Nevertheless  as  pro- 
gress is  efiected  by  increments — ^as  all  organization,  begin* 
ning  in  faint  and  blurred  outlines,  is  completed  by  successive 
modifications  and  additions ;  advantage  may  accrue  from  an 
attempt,  however  rude,  to  reduce  the  facts  now  accumulated 
— or  rather  certain  classes  of  them — ^to  something  like  co- 
ordination. Such  must  be  the  plea  for  the  several  volumes 
which  are  to  succeed  this;  dealing  with  the  respective 
divisions  of  what  we  distinguished  at  the  outset  as  Special 
Philosophy. 

§  194.  A  few  closing  words  must  be  said,  concerning  the 
general  bearings  of  the  doctrines  that  are  now  to  be  further 
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developed.  Before  proceeding  to  interpret  the  detafled 
phenomena  of  Life^  and  Mind^  and  Society,  in  terms  of 
Matter,  Motion^  and  Force,  the  reader  most  be  reminded  in 
what  sense  the  interpretations  are  to  be  accepted. 

It  is  true  that  their  purely  relative  character  has  been  re- 
peatedly insisted  upon ;  but  the  liability  to  misinterpretation 
is  so  great,  that  notwithstanding  all  evidence  to  the  contrary, 
there  will  probably  have  arisen  in  not  a  few  minds,  the  con- 
viction that  the  solutions  which  have  been  given,  along  with 
those  to  be  derived  from  them,  are  essentially  materiaUatic. 
Havings  throughout  life,  constantly  heard  the  charge  of 
materialism  made  against  those  who  ascribed  the  more  in- 
volved phenomena  to  agencies  like  those  which  produce  the 
simplest  phenomena,  most  persons  have  acquired  repugnance 
to  such  modes  of  interpretation ;  and  the  universal  appli- 
cation of  them,  even  though  it  is  premised  that  the  solutions 
they  give  can  be  but  relative,  will  probably  rouse  more  or 
less  of  the  habitual  feeling.  Such  an  attitude  of  mind,  how- 
ever, is  significant,  not  so  much  of  a  reverence  for  the 
Unknown  Cause,  as  of  an  irreverence  for  those  familiar 
forms  in  which  the  Unknown  Cause  is  manifested  to  us. 
Men  who  have  not  risen  above  that  vulgar  conception  which 
unites  with  Matter  the  contemptuous  epithets  "gross*' 
and  "  brute,"  may  naturally  feel  dismay  at  the  proposal  to 
reduce  the  phenomena  of  Life,  of  Mind,  and  of  Society,  to  a 
level  with  those  which  they  think  so  degraded.  But 
whoever  remembers  that  the  forms  of  existence  which  the 
uncultivated  speak  of  with  so  much  scorn,  are  shown  by 
the  man  of  science  to  be  the  more  marvellous  in  their 
attributes  the  more  they  are  investigated,  and  are  also 
proved  to  be  in  their  ultimate  natures  absolutely  incompre* 
hensible — as  absolutely  incomprehensible  as  sensation,  or 
the  conscious  something  which  perceives  it — ^whoever  clearly 
recognizes  this  truth,  will  see  that  the  course  proposed  does 
not  imply  a  degradation  of  the  so-called  higher,  but  an 
rievation  of  the  so-called  lower.    Perceiving  as  ho  will^  thai 
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the  Materialist  and  Spiritaalist  controversy  is  a  mere  war  of 
words>  in  which  the  disputants  are  equally  absurd — each 
thinking  he  understands  that  which  it  is  impossible  for  any 
man  to  understand — ^he  will  perceive  how  utterly  groundless 
is  the  fear  referred  to.  Being  fully  convinced  that  whatever 
nomenclature  is  used^  the  ultimate  mystery  must  remain  t]ie 
same^  he  will  be  as  ready  to  formulate  all  phenomena  in 
terms  of  Matter^  Motion,  and  Force,  as  in  any  other  terms ; 
and  will  rather  indeed  anticipate,  that  only  in  a  doctrine 
which  recognizes  the  Unknown  Cause  as  co^extensive  with 
all  orders  of  phenomena,  can  there  bo  a  consistent  Religion, 
or  a  consistent  Philosophy. 

Though  it  is  impossible  to  jyrevent  misrepresentations, 
especially  when  the  questions  involved  are  of  a  kind  that  ex- 
cite so  much  animus,  yet  to  guard  againstthemas  faras  maybe, 
it  will  be  well  to  make  a  succinct  and  emphatic  re-statement 
of  the  Philosophico-Beligious  doctrine  which  pervades  the 
foregoing  pages.  Over  and  over  again  it  has  been 

shown  in  various  ways,  that  the  deepest  truths  we  can 
reach,  are  simply  statements  of  the  widest  uniformities  in 
our  experience  of  the  relations  of  Matter,  Motion,  and  Force; 
and  that  Matter,  Motion,  and  Force  are  but  symbols  of  the 
Unknown  Reality.  A  Power  of  which  the  nature  remains 
for  ever  inconceivable,  and  to  which  no  limits  in  Time  or 
Space  can  be  imagined,  works  in  us  certain  effects. 
These  effects  have  certain  likenesses  of  kind,  the  most 
general  of  which  we  class  together  under  the  names  of 
Matter,  Motion,  and  Force ;  and  between  these  effects  there 
are  likenesses  of  connection,  the  most  constant  of  which  we 
class  as  laws  of  the  highest  certainty.  Analysis  reduces 
these  several  kinds  of  effect  to  one  kind  of  effect ;  and  these 
Beverul  kinds  of  nniformity  to  one  kind  of  uniformity.  And 
the  highest  achievement  of  Science  is  the  interpretation  of 
all  orders  of  phenomena,  as  differently-conditioned  manifes* 
iations  of  this  one  kind  of  effect,  under  differently-condi* 
tioned  modes  of  this  one  kind  of  uniformity.    But  whan 
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Science  has  done  tliiB^  it  lias  done  nothing  mofe  ihaa  sys- 
tematize onr  experience;  and  has  in  no  degree  extended 
the  limits  of  our  experience.  We  can  say  no  more  than  be- 
fore, whether  the  nniformities  are  as  absolutely  neoessaiy, 
as  they  have  become  to  onr  thought  relatirely  necessary, 
llie  ntmost  possibility  for  ns,  is  an  interpretation  of  the 
process  of  things  as  it  presents  itself  to  our  Umited 
consciousness;  but  how  this  process  is  related  to  the 
actual  process  we  are  unable  to  conceiye^  much  less  to 
know.  Similarly,  it  must  be  remembered  that 

while  the  connection  between  the  phenomenal  order  and 
the  ontological  order  is  for  ever  inscrutable ;  so  is  the  con* 
nection  between  the  conditioned  forms  of  being  and  the 
unconditioned  form  of  being  for  ever  inscrutable.  Tho 
interpretation  of  all  phenomena  in  terms  of  Matter,  Motion, 
and  Force,  is  nothing  more  than  the  reduction  of  our  com- 
plex symbols  of  thought,  to  the  simplest  symbols;  and 
when  the  equation  has  been  brought  to  its  lowest  terms  the 
symbols  remain  symbols  stilL  Hence  the  reasonings  con- 
tained in  the  foregoing  pages,  afford  no  support  to  either  of 
the  antagonist  hypotheses  respecting  the  ultimate  nature  of 
things.  Their  implications  are  no  more  materialistic  than 
they  are  spiritualistic ;  and  no  more  spiritualistic  than  they 
are  materialibtic.  Any  argument  which  is  apparently  fur* 
nished  to  either  hypothesis,  is  neutralized  by  as  good  an 
argument  furnished  to  the  other.  Tho  Materialist,  seeing 
it  to  be  a  necessary  deduction  firom  the  law  of  correlation, 
that  what  exists  in  consciousness  under  the  form  of  feeling, 
is  transformable  into  an  equivalent  of  mechanical  motion, 
and  by  consequence  into  equivalents  of  all  tho  other  forces 
which  matter  exhibits ;  may  consider  it  therefore  demon- 
strated  that  the  phenomena  of  consciousness  are  material 
phenomena.  But  the  Spiritualist,  setting  out  with  the 
same  data,  may  argue  with  equal  cogency,  that  if  the  forces 
displayed  by  matter  are  cognizable  only  under  the  shape  ol 
ihose  equivalent  amounts  of  cousciousness  which  they  pro* 
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duoe,  it  18  to  be  inferred  that  these  forces^  when  existing 
out  of  conscionsness,  are  of  the  same  intrinsic  nature  as 
when  existing  in  consciousness ;  and  that  so  is  justified  the 
spiritualistic  conception  of  the  external  world,  as  consisting 
of  something  essentially  identical  with  what  we  call  mind. 
Manifestly,  the  establishment  of  correlation  and  equivalence 
between  the  forces  of  the  outer  and  the  inner  worlds,  may 
be  used  to  assimilate  either  to  the  other;  according  as  we 
set  out  with  one  or  other  term.  But  he  who  rightly  inter* 
prets  the  doctrine  contained  in  this  work,  will  see  that 
iioither  of  these  terms  can  be  taken  as  ultimate.  He  will 
see  that  though  the  relation  of  subject  and  object  renders 
necessary  to  us  these  antithetical  conceptions  of  Spirit  and 
Matter;  the  one  is  no  less  than  the  other  to  be  regarded  aa 
bat  a  sign  of  the  Unknown  Bcality  which  underlies  both. 
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APPENDIX, 

DEALma  WITH  CERTAIN  CRITICISMS. 

0ns  way  of  estimatiDg  the  raliditj  of  a  critic*s  jadgmects,  ii 
that  of  stadying  his  meotal  pecaliarities  as  geuerallj  displayed. 
If  he  betrays  idiosyncrasies  of  thought  in  his  writin28  at 
large,  it  may  be  inferred  that  Uiese  idiosyncrasies  possibly,  if  not 
probably,  give  a  character  to  the  verdicts  he  pusses  upon  the 
productions  of  others.  I  am  led  to  malce  this  remark  by  con- 
sidering the  probable  connexion  between  Professor  Tait's  habit  of 
mind  as  otherwise  shown,  and  as  shown  in  the  opinion  he  baa 
tacitly  expres^ed  respecting  the  formula  of  E?olut'oD. 

Daily  currying  on  experimental  research<*s,  Profe^tsor  Tait  is 
profoundly  impressed  with  the  supreme  value  of  the  experi- 
mental method  ;  and  has  reached  the  conviction  that  by  it  alone  can 
any  physical  knowledge  be  gained.  Though  he  calls  the  ultimate 
truths  of  physics  **  axioms,"  yet,  not  very  consistently,  he  alleges  that 
only  by  observation  and  experiment  can  these  ^^  axioms  "  be  known 
as  such.  Passing  over  this  inconsistency,  however,  we  have  here  to 
note  the  implied  proposition  that  where  no  observation  or  experiment 
is  possible,  no  physical  truth  can  be  established;  and,  indeed,  that  in 
the  absence  of  any  possibility  of  experiment  or  observation  there 
is  no  basis  for  any  physical  belief  at  all.  Now  The  Unseen  Univergej 
a  work  written  by  him  in  conjunction  with  Professor  Balfour- 
Stewart,  contains  an  elaborate  argument  concerning  the  relations 
between  the  Universe  which  is  vif^ible  to  us  and  an  invisible 
Universe.  This  argument,  carried  on  in  pursuance  of  physical 
laws  established  by  converse  with  the  Universe  we  know,  extends 
them  to  the  Universe  we  do  not  know  :  the  law  of  the  Conservation 
of  £nergy,  for  example,  being  regarded  as  common  to  the  two, 
and  the  principle  of  Continuity,  which  is  traced  among  perceptible 
phenomena,  being  assumed  to  bold  likewise  of  the  imperceptible. 
On  the  strength  of  these  reasonings,  conclusions  are  drawn  which ; 
are  considered  as  at  least  probable :  support  is  found  for  certain 
theological  beliefs.  !Now,  clearly,  the  relation  between  the  seen 
and  the  unseen   Universes  cannot  be  the  subject  of  any  observation 
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or  oxperiment ;  since,  by  the  definitiun  of  it,  one  term  of  the 
relation  is  absent  If  we  ha?e,  tbeo,  no  warratit  for  a^s)ertin)(  a 
physical  fixiom  save  as  a  geDeralixation  of  resnlts  of  experimeDts— 
if,  coD8equently,  where  no  obseryatioQ  or  experiment  is  possible, 
reasoning  after  physical  methods  can  have  no  place ;  then  there  can 
be  no  ba$is  for  any  conclosion  respecting  the  physical  relations  of 
the  seen  and  the  nnseen  Universes.  Kot  so,  however,  coocludos 
Professor  Tait.  He  thinks  that  while  no  validity  can  be  claimed 
for  our  judgments  respecting  perceived  forces,  save  as  experi- 
mentally justified,  some  ralidity  can  be  claimed  for  oar  jadgments 
respecting  nnperceived  forces,  where  no  experimental  jastificatioo 
is  possible. 

The  peculiarity  thus  exhibited  in  Professor  Tait*8  general 
thinking,  is  exhibited  also  in  some  of  his  thinking  on  those  special 
topics  with  which  he  is  directly  concerned  as  a  Professor  of 
Physics.  An  instance  was  g^ven  by  Professor  Clerk-Maxwell 
when  reviewing,  in  Nature  for  Jaly  3,  1879,  the  new  edition 
(1879)  of  Thomson  and  Tait's  Treatise  on  Natural  PhiUmophy. 
Professor  Clerk-Maxwell  writes: — 

*'  Again  at  p.  222,  the  capacity  of  the  student  is  called  upon  to  accept 
the  following  statement : — 

*  Matter  hieis  an  innate  x)ower  of  resisting  external  influences,  so  that 
every  body,  as  far  as  it  can,  remains  at  rest  or  moves  unifonnly  in  a 
strai^t  line.' 

Is  it  a  fact  that  '  matter '  has  any  power,  either  innate  or  acquired, 
of  resisting  external  influences?  " 

And  to  Professor  Clerk- Maxwell's  qaestion  thus  put,  the  answer 
of  one  not  having  a  like  mental  pecaliarity  with  Professor  Tait, 
most  sarely  be — No. 

Bnt  the  most  remarkable  example  of  Professor  Tait's  mode  of 
thonght,  as  exhibited  in  his  own  department,  is  contained  in  a 
lecture  which  he  gave  at  Glasgow  when  the  British  Association 
last  met  there  (see  Nature^  September  21,  1876) — a  lecture 
given  for  the  purpose  of  dispelling  certain  erroneous  conceptions 
of  force  commonly  entertained.  A^iking  how  the  word  force  ^  is 
to  be  correctly  used  "  he  says : — 

"  Here  we  cannot  but  consult  Newton.  The  sonee  in  which  he  uses 
the  word  *  force,'  and  therefore  the  sense  in  which  we  must  continue  to 
use  it  if  we  desire  to  avoid  intellectual  confusion,  will  appear  clearly 
from  a  brief  consideration  of  his  simple  statement  of  the  laws  of  motion. 
The  first  of  these  laws  is  :  Every  body  continues  in  its  state  of  rest  or  of 
uniform  motion  in  a  straight  line,  except  in  so  far  as  it  is  compMed  6y 
impressed  forces  to  change  that  state" 

Thus  Professor  Tait  quotes,  and  fully  approves,  that  conception 
of  force  which  regards  it  as  something  vihich  changes  the  state  of 
a  body.  Later  on  in  the  coure:e  of  his  lecture,  after  variously 
setting  forth  his  views  of  how  force  is  rightly  to  be  conceived,  he 
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pays  "  force  id  the  rate  at  which  an  agent  does  work  per  unit  of 
length."  Now  let  as  compare  these  two  definitions  of  force.  It 
is  firsts  on  the  anthoritj  of  Newton  emphatically  endorsed,  said  to 
be  that  which  changes  the  state  of  a  body.  Then  it  is  said  to  be 
the  rate  at  which  an  agent  does  work  (doing  work  being  eqnira- 
lent  to  changing  a  body's  state).  In  the  one  case,  therefore,  force 
itself  IB  the  agent  which  does  the  work  or  changes  the  state ;  in 
the  other  case,  force  is  the  rate  at  which  some  other  agent  does 
the  work  or  changes  the  state.  How  are  these  statements  to  be 
reconciled?  Otherwise  put  the  diflBcnlty  stands  thns: — force 
is  that  which  changes  the  state  of  a  body ;  force  is  a  rate,  and 
a  rate  is  a  relation  (as  between  time  and  distance,  interest  and 
capital);  therefore  a  relation  changes  the  state  of  a  body.  A 
relation  is  no  longer  a  nexus  among  phenomena,  bat  becomes  a 
producer  of  phenomena.  Whether  Professor  Tait  succeeded  in 
dispeUing  ^  the ,  wide-spread  ignorance  as  to  some  of  the  most 
Important  elementary  pnnciples  of  physics" — whether  his  audience 
went  away  with  clear  ideas  of  the  ^  mnch  abused  and  misunder* 
stood  term  "  force,  the  report  does  not  tell  us. 

Let  ns  pass  now  from  these  illustrations  of  Professor  Tait's 
judgment  as  exhibited  in  bis  special  department,  to  the  considera- 
tion of  his  judgment  on  a  wider  question  here  before  us — the 
formula  of  Evolution.  In  Nature  for  July  17,  1879,  while  re- 
viewing Sir  Edmund  Beckett's  Origin  of  tfte  Lowe  of  Nature 
and  praising  it,  he  says  of  the  author : — 

*'  He  follows  in  fact,  in  his  own  way,  the  hint  given  by  a  great  mathe- 
matician (Kizkman)  who  made  the  following  exquisite  tzanslaiion  of  a 
well-known  definition : — Evolution  is  a  change  from  an  indefinite,  inco- 
herent, homogeneity  to  a  definite,  coherent,  heterogeneity,  throu^ 
continuous  difierentiations  and  integrations.* 

[Tramtlation  into  pladn  English.]  Evolution  is  a  change  from  a  no- 
howish,  untaUcaboutable,  aU-edikeness,  to  a  somehowish  and  in^^eneral- 
talkaboutable  not-all-alikeness,  by  continuous  somethingelseifications,  and 
Bticktogotherations." 

Professor  Talt,  proceeding  then  to  quote  from  Sir  Edmund 
Becketts  book  passages  in  which,  as  he  think:),  there  is  a  kindred 
tearing  off  of  disguises  from  the  expressions  used  by  other  authors, 
winds  up  by  saying — *^  When  the  purposely  vague  statements  of 
the  materialists  and  agnostics  are  thus  stripped  of  the  tinsel  of 
high-flown  and  unintelligible  language,  the  eyes  of   the  thought- 

*  A  conscientious  critic  usually  consults  the  latest  edition  of  the  work 
he  criticizes,  so  that  the  author  may  have  the  benefit  of  any  corrections  or 
alterations  he  has  made.  Apparently  Mr.  Kirkman  does  not  think  such  a 
precaution  needful.  Publishmg  in  1876  his  Philosophy  without  Assump- 
tions, from  which  the  above  passage  is  taken,  he  quotes  from  the  fint 
edition  of  First  Principles  published  in  18G2  ;  though  in  the  edition  of 
1867,  and  all  subsequent  ones,  the  definition  is,  in  expression,  considerably 
modified — ^two  ot  the  leading  words  being  no  longer  used. 
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It'ss  who  kaye  accepted  them  on  antbority  (I)  are  at  last  opened, 
pjid  thej  are  readj  to  exclaim  with  Titaiua,  methioka/X  was 
enaiiionred  of  an  ass.'"  And  that  Mr.  Klrkmaa  aimilarfy  believef 
that  his  travesty  proves  the  formnla  of  EvolatioQ  to  be  rnean- 
iogleea,  18  shown  by  the  sentence  which  fdlows  it — *^  Can  anj  man 
show  that  my  translation  is  unfair  f  " 

One  woold  have  thought  that  Mr.  Kirkman  and  Professor  Tait, 
however  narrowly  they  limited  themselves  to  their  speciaL  lines  of 
inquiry,  could  hardly  have  avoided  observing  that  in  proportion 
as  scientific  terms  express  wider  generalities,  they  necessarily  kiss 
that  vividness  of  suggestion  whidi  words  of  concrete  meanmgs 
have ;  and  therefore  to  the  uninitiated  seem  vague^  or  even  empty. 
If  Professor  Tait  enunciated  to  a  mstio  the  physical  axkxn,  ^  action 
and  reaction  are  equal  and  opposite,"  the  rustic  might  not  impr^ 
ably  fail  to  form  any  oorrespondmg  idea.  And  he  mighti  tf  his 
self-confidence  were  sikin  to  that  of  Mr.  Kirkman,  condade  that 
where  he  saw  no  meaning  there  couki  be  no  meaohig.  Further, 
if,  after  the  axkHn  had  been  brought  partially  within  his  compre- 
hension by  an  example,  he  were  to  laugh  at  the  learned  words 
used  and  propose  to  say  instead — ^''shoving  and  backHshoving  are 
one  as  strong^  as  the  other ;  **  it  would  possibly  be  held  by  Pkofessor 
Tait  that  this  way  of  putting  it  is  hardly  satisfactory.  If  he 
thought  it  worth  while  to  enlighten  the  rustic,  he  might  perhaps 
point  out  to  him  that  his  statement  did  not  include  all  the  facts 
— that  not  only  shoving  and  back-shoving,  but  also  pulling  and 
back-pulling,  are  one  as  strong  as  the  other.  Supposing  the 
rustic  were  not  too  coDceited,  he  might  eventually  be  taught  that 
the  abstract,  and  to  him  seemingly  vague,  formula  ''action  and 
reaction  are  equal  and  opposite,"  was  chosen  because  by  no  words 
of  a  more  specific  kind  could  be  expressed  the  truth  in  its  entirety. 
Professor  Tait  however,  and  Mr.  Kirkman,  though  the  physic^ 
and  mathematical  terms  they  daily  employ  are  so  highly  abstract 
as  to  prove  meaningless  to  those  who  are  unfamiliar  with  the 
concrete  facts  covered  by  them,  seem  not  to  have  drawn  sny  g^ieral 
inference  from  this  habitual  experience.  For  had  they  done  so, 
they  must  have  been  aware  that  a  formula  expressing  all  orders  of 
changes  in  their  general  course— astronomic,  geologic,  biologic, 
psychologic,  sociologio — could  not  possibly  be  framed  in  any 
other  than  words  of  the  highest  abstractness.  Perhaps  there  may 
come  the  rejoinder  that  they  do  not  believe  any  such  universal 
formula  is  possible.  Perhaps  they  will  say  that  the  on-going  of 
things  as  shown  in  our  planetary  system,  has  nothing  in  common 
with  the  on-going  of  things  which  has  brought  the  Earth's  crust 
to  its  present  state,  and  that  this  has  nothing  in  common  with  the 
on-going  of  things  which  the  growths  and  actions  of  living  bodies 
show  us ;  althongh,  coui^idering  that  the  laws  of  molar  motion  and 
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the  la^rs  of  molocalar  action  are  proved  to  bold  trne  of  them  all, 
it  reqaires  considerable  conraj^e  to  assert  that  the  modes  of  co- 
operation of  the  physical  forces  in  these  sereral  regions  of 
phenomena^  present  no  traits  in  common.  Bat  nnlcss  they  allege 
that  there  is  one  law  for  the  redistribution  of  matter  and  motion 
in  the  heavens,  and  another  law  for  the  redistribution  of  matter 
and  motion  in  the  Earth's  inorganic  masses,  and  another  law  for 
its  organic  masses — unless  they  assert  that  the  transformation 
everywhere  in  progress  follows  here  one  method  and  there 
another;  they  must  admit  that  the  proposition  which  ex> 
presses  the  general  course  of  the  transformation  can  do  it  only 
in  terms  remote  in  the  extremest  degree  from  words  suggesting 
definite  objects  and  actions. 

After  notmg  the  unconscfonsness  thus  betrayed  by  Mr.  Kirk- 
man  and  Professor  Tait,  that  the  expression  of  highly  abstract 
truths  necessitates  highly  abstract  words,  we  mtty  go  on  to  note  a 
scarcely  less  remarkable  anomaly  of  thought  shown  by  them. 
Mr.  Kirkman  appears  to  think,  and  Professor  Tait  apparently 
agrees  with  him  in  thinking,  that  when  one  of  these  abstract 
words  coined  from  Greek  or  Latin  roots,  is  transformed  into  an 
uncouth-looking  combination  of  equivalents  of  Saxon,  or  rather 
old  English,  origin,  what  they  regard  as  its  misleadiug  glamour 
is  thereby  dissipated  and  its  meaninglessness  made  manifest.  We 
may  conveniently  observe  the  nature  of  Mr.  Kirkman*s  belief, 
by  listening  to  an  imaginary  addition  to  that  address  before  the 
Literary  and  Philosophical  Society  of  Liverpool,  in  which  he 
first  set  forth  the  leading  ideas  of  his  volume ;  and  we  may  fitly, 
in  this  imaginary  addition,  adopt  the  manner  in  which  he  delights. 

**  Observe,  gentlemen,"  we  may  suppose  him  saying,  ^  I  have  here 
the  yolk  of  an  egg.  The  evolutionists,  using  their  jargon,  say  that 
one  of  its  characters  is  '  homogeneity ; '  and  if  yon  do  not  ex- 
amine your  thoughts,  perhaps  you  may  think  that  the  word  conveys 
some  idea.  But  now  if  I  translate  it  into  plain  English  and  say 
that  one  of  the  characters  of  this  yolk  is  *  all-alikeness,*  you  at 
once  perceive  how  nonsensical  is  their  statement.  You  see  that  the 
substance  of  the  yolk  is  not  all-alike,  and  that  therefore  all- 
alikeness  cannot  be  one  of  its  attributes.  Similarly  with  the 
other  pretentious  term  •  heterogeneity,'  which,  according  to  them, 
describes  the  state  things  are  brought  to  by  what  they  call 
evolution.  It  is  mere  empty  sound,  as  is  manifest  if  I  do  but 
transform  it,  as  I  did  the  other,  and  say  instead  '  not-all-alike- 
ness.'  For  on  showing  you  this  chick  into  which  the  yolk  of  the 
egg  tnms,  you  will  see  that  '  not-all  alikeness  *  is  a  character  which 
cannot  be  claimed  for  it.  How  can  any  one  say  that  the  parts  of  the 
chick  are  not-all-alike?  Again,  in  their  blatant  language  we  are 
told  that  evolution  is  carried  on  by  continuous  '  differtntiations ; 
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and  thej  wonld  have  us  belieTe  that  this  word  exprei^s^ff  some 
fact.  Bat  if  we  pat  instead  of  it  *  aomtfthioj^elaeilicdtiofM '  tbe 
delusion  they  try  to  practise  on  as  becomes  clear.  How  can 
they  say  that  while  the  parts  hare  been  forming  themaelyea,  the 
heart  has  been  becoming  something  else  than  the  stomach,  and 
tbe  leg  something  else  than  the  wing,  and  the  head  something 
else  than  tbe  tail?  The  like  manifestly  happens  when  for 
'integrations'  we  read  ^ sticktogetherations : '  what  sense  tiie 
term  might  seem  to  have,  becomes  obvioas  nonsense  when  tlie 
substitnted  word  is  used.  For  nobody  dares  assert  that  tbe 
parts  of  the  chick  stick  together  any  more  than  do  the  parts  of 
the  yolk.  I  need  hardly  show  yon  that  now  when  I  take  a 
portion  of  the  yolk  between  my  fingers  and  pnll,  and  now  when 
I  take  any  part  of  the  chick,  as  the  leg,  and  poll,  the  first  resists 
jast  as  mach  as  the  last — ^the  last  does  not  stick  together  any  more 
than  the  first;  so  that  there  has  been  no  progress  in  ^stick- 
togetherations.'  And  thas,  gentlemen,  yoa  perceive  that  these 
big  words  which,  to  the  disgrace  of  the  Royal  Society,  appear 
even  in  papers  published  by  it,  are  mere  empty  bladders  whk^h 
these  would-be  philosophers  nse  to  buoy  up  their  ridiculoos 
doctrines." 

There  is  a  further  curious  mental  trait  exhibited  by  Mr.  Kirk« 
man  and  which  Professor  Tiiit  appears  to  have  in  common 
with  him.  Very  truly  it  has  been  remarked  that  there  is  a  great 
difference  between  disclosing  the  absurdities  contained  in  a 
thing  and  piling  absurdities  vpon  it ;  and  a  remark  to  be  added  is 
that  some  minds  appear  incapable  of  distinguishing  between  in- 
trinsic absurdity  and  extrinsic  absurdity.  The  case  before  as 
illustrates  this  remark;  and  at  the  same  time  shows  na  how 
analytical  faculties  of  one  kind  may  be  constantly  exercised  without 
strengthening  analytical  faculties  of  another  kind — how  mathe* 
matical  analysis  may  be  daily  practised  without  any  skill  id 
psychological  analysis  being  acquired.  For  if  these  gentlemen 
had  analyzed  their  own  thoughts  to  any  purpose,  they  would  have 
known  that  incongruous  juxtapositions  may,  by  association  of 
ideas,  suggest  characters  that  do  not  at  all  belong  to  the  things 
juxtaposed.  Did  Mr.  Kirkman  ever  observe  the  result  of  putting 
a  bonnet  on  a  nude  statue )  If  he  ever  did,  and  if  he  then  reasoned 
after  the  manner  exeujpiitied  above,  be  doubtless  concluded  that 
tbe  obscene  effect  belonged  intrinsically  to  the  statue,  and  only 
required  the  addition  of  the  bonnet  to  make  it  conspicuous.  The 
alternative  conclusion,  however,  which  perhaps  most  will  draw,  is 
that  not  in  the  statue  itself  was  there  anything  of  an  obscene  sug^ 
gestion,  but  that  this  effect  was  purely  adventitious :  the  bonnet, 
connected  in  daily  experience  with  living  women,  calling  op  the 
thought  of  a  living  woman  v^ith  the  head  dressed  but  otherwise 
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nakod.  Similarly  thongh,  by  clothing  an  iJea  in  wofds  which 
excite  a  feeling  of  the  Indicrons  by  their  oddity,  any  one  may 
associate  this  feeling  of  the  Indicrons  with  the  idea  itself,  yet  he 
does  not  thereby  make  the  idea  Indicrons ;  and  if  he  thinks  he  does, 
he  shows  that  he  has  not  practised  introspection  to  mnch  purpose. 

By  way  of  a  lesson  in  mental  discipline,  it  may  be  not  nnin- 
structive  here  to  note  a  curious  kinship  of  opinion  between 
ttiese  two  mathematicians  and  two  litteratenrs.  At  first  sight 
it  appears  strange  that  men  whose  li?es  are  passed  in  nrndles  so 
absolutely  scientific  as  those  which  Professor  Tait  and  Mr.  Kirk- 
man  pursue,  should,  in  their  judgments  on  the  formula  of  EtoIu- 
tion,  be  at  one  with  two  men  of  exclusively  literary  cultnre— a 
North  American  Reviewer  and  Mr.  Matthew  Arnold.  In  the 
North  American  Review,  vol.  120  page  202,  a  critic,  after 
quoting  the  formula  of  Evolution,  says : — ^  This  may  be  all  true, 
but  it  seems  at  best  rather  the  blank  form  for  a  universe  than 
anything  corresponding  to  the  actual  world  about  us."  On  which 
tlie  comment  may  be  that  one  who  had  studied  celestial  mechanics 
as  much  as  the  reviewer  has  studied  the  general  course  of 
transformations,  might  similarly  have  remarked  that  the  formula— 
^*  bodies  attract  one  another  directly  as  their  masses  and  inversely 
as  the  squares  of  their  distances,"  was  at  best  but  a  blank  form 
for  solar  systems  and  sidereal  cln:$ters.  With  this  parentheti- 
cal comment  I  pass  to  the  fact  above  hinted,  that  Mr.  Matthew 
Arnold  obviously  coincides  with  the  reviewer's  estimate  of  the 
formula.  In  Chapter  V.  of  his  work  God  and  the  Bible,  when 
preparing  the  way  for  a  criticism  on  German  theologians  as 
losing  themselves  in  words,  he  quotes  a  saying  from  Homer.  This 
he  introduces  by  remarking  that  it  '*  is  not  at  all  a  grand  one.  We 
are  almost  ashamed  to  quote  it  to  readers  who  may  have  come 
fresh  from  the  last  number  of  the  Noi*lh  American  Review^  and 
from  the  g^eat  sentence  there  quoted  as  summing  np  Mr.  Herbert 
ISpencer's  theory  of  evolution : — *  Evolution  is  h^!  Homer's 
poor  little  raying  comes  not  in  such  formidable  shape.  It  is  only 
this : —  Wide  is  the  range  of  words  1  worde  may  make  this  way  or 
that  way**  And  then  he  proceeds  with  his  reflections  upon  German 
logomachies.  All  of  which  makes  it  manifest  that,  going  out  of 
his  way,  as  he  does,  to  quote  this  formula  from  the  North  American 
Review,  he  intends  tacitly  to  indicate  his  agreement  in  the  reviewers 
estimate  of  it. 

That  these  two  men  of  letters,  like  the  two  mathematicians,  are 
nnable  to  frame  idea.s  answering  lu  the  words  in  which  evolution  at 
large  is  expressed,  seems  manitest.  In  all  four  the  verbal  symbols 
u-sed  call  up  either  no  imaKes,  or  images  of  ttie  vaguest  kinds, 
wbiob,  gn>uped  together,  form  bnt  the  most  shadowy  thoughts, 
li,  now,  we  a:(k   what  is  the  common  trait  in  the  education  uu  1 
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pareoita  of  all  foor,  wa  see  it  to  be  lack  of  familiarity  with  ibo«e 
complex  procepses  of  change  which  the  ^HXicrete  acieuces  bring 
before  us.    The  men  of  letters,  in  their  earlj  daja  dieted  on 
grammars  and   lexicons,  and   in  their   later  daja  oocapied  with 
belies   Uttresj  Biography,  and   a    History    made    np    mainly    ol 
personulities,  are  by  their  edacation  and  coarse  of  life  left  almost 
without  scientific  ideas  of  a  definite  kind.    The  uni?ersality  of 
physical  causation — ^the  mterpretation  of  all  things  in  terms  ot 
a  ne?er-ceasing  redistribution  of  matter  and  motion,  is  naturally  to 
them  an  idea  utterly  alien.      The  mathematician,  too,  and  the 
mathematical  physicist,  occupied  ezclnsi?ely  with  the  phenomena 
of  number,  space,  and  time,  or,  in  dealing  with  forces,  dealing  with 
them  in  the  abstract,  carry  on  their  researches  in  sach  waja  as 
may,  <)nd  often   do,  leave  them  qnito  nnconsciona  of  the  traits 
exhibited  by  the  general  transformations  which  things,  individnally 
and  in  their  totality,  undergo.    In  a  chapter  on  *^  Discipline  **  m 
the  Study  of  SocioLogy^  I  have  commented  upon  the  uses  of  the 
several    groups  of    Bciences — Abstract,    Abstract-Concretei,  and 
Concrete — in  cultivating   different   powers  of    mind;    and  have 
argued  that  while  for  complete  preparation,  the  discipline  of  each 
group  of  sciences  is  indispensable,  the  discipline  of  any  one  gronp 
alone,  or  any   two  groups,  leaves  certain  defects  of  judgment. 
Especially  have  I  contrasted  the  analytical  habit  of  thought  which 
study  of  the  Abstract  and  Abstract-Concrete  Sciences  produces, 
with  the  synthetical  habit  of  thought,  produced  by  study  of  the 
Concrete  Sciences.    And  I  have  exemplified  the  defects  of  judgment 
to  which  the  analytical  habit  unqualified  by  the  synthetical  habit, 
leads.     Here  we    meet  with    a  striking  illustratioo.     Scientific 
culture  of  the  analytical  kind,  almost  as  much    as  absence  of 
scientific  culture,  leaves  the  mind  bare  of  those  ideas  with  which 
the  Concrete  Sciences  deal.     Exclusive  familiarity  with  the  foriuM 
and  factors  of  phenomena,  no  more  fits  men  for  dealing  with  the 
products  in  their  totalities,  than  does  mere  literary  study. 

An  objection  made  to  the  formula  of  evolution  by  a  sympathetic 
critic,  Mr.  T.  E.  Cliffe  Leslie,  calls  for  notice.  It  is  urged  in  a 
spirit  widely  different  from  that  displayed  by  Mr.  Kirkman  and  his 
applauder  Professor  Tait;  and  it  has  an  apparent  justification. 
Indeed  many  readers  who  before  accepted  the  formula  of  Evolution 
in  full,  will,  after  reading  Mr.  Clifie  Leslie's  comments,  agree  with 
him  in  tiiinking  that  it  is  to  be  taken  with  the  qualifications  he 
points  out  We  shall  find,  however,  that  a  clearer  apprehension  of 
the  meanings  of  the  words  used,  and  a  clearer  apprehension  of  the 
formula  in  its  totality,  excludes  the  criticisms  Mr.  Leslie  makes. 

In  the  first  place  he  dissociates  from  one  another  those  traits  of 
Evolution    which    1    have   associated,  and  which   I  have  alleged 
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to  be  true  only  when  associated.  He  qaotes  me  as  saying  that  a 
change  from  the  homogeneoos  to  the  heterogeneoos  cbaracterisea 
all  eTohition ;  and  he  pats  this  at  the  outset  of  bis  criticism  as  though 
I  made  this  change  the  {mmary  characteristic  But  if  he  will  refer 
to  Firat  PrineipUs^  Part  II.  chap.  14  (in  the  second  and  snbseqoent 
editions)  he  will  find  it  shown  that  under  its  primary  aftpect^  Evolu- 
tion '*  is  a  change  from  a  less  coherent  form  to  a  more  coherent 
form,  consequent  on  the  dtssipatlon  of  motion  and  integration  of 
matter.''  The  next  chapter  contains  proofs  that  the  chimge  from 
homogeneity  to  heterogeneity  is  a  $ect>ndary  change^  which,  when 
conditions  allow,  accompanies  the  change  from  the  incoherent  to 
the  coherent  At  the  beginning  of  the  chapter  after  that,  come  Uie 
sentences — ''But  now,  does  this  generalization  express  the  whole 
truth  %  Does  it  include  everything  essentially  characterizing  Evolu- 
tion and  exclude  everything  else?  ...  A  critical  examination 
of  the  facts  will  show  that  it  does  neither."  And  the  chapter  then 
goes  on  to  show  that  the  change  is  from  an  indefinite  incoherent 
homogeneity  to  a  definite  coherent  heterogeneity.  Further  qualifi* 
cations  contained  in  a  succeeding  chapter,  bring  the  formula  to  this 
final  form — ^  Evolution  is  an  integration  of  matter  and  concomitant 
dissipation  of  motion;  daring  which  the  matter  passes  from  an 
indefinite,  incoherent  homogeneity  to  a  definite,  coherent  heteroge- 
neity ;  and  daring  which  the  retained  modon  undergoes  a  parallel 
transformation." 

Now  if  these  various  traits  of  the  process  of  Evolution  are  kept 
simultaneously  in  Tiew,  it  will  be  seen  that  most  of  Mr.  Cliffe 
Leslie's  objections  fail  to  apply.     He  says : — 

"  The  movement  ol  language,  law,  and  political  and  oivil  nnion,  k  for 
the  most  |kart  in  an  oppoeite  direction.  In  a  savage  country  like  >inca, 
speech  is  in  a  peij^tual  fiuz,  and  new  dialects  spring  up  with  every  swarm 
from  the  parent  hive.  In  the  civilized  world  the  unification  of  language  is 
rapidly  proceeding." 

Here  two  different  ideas  are  involved — the  evolntion  of  a  language 
considered  singly,  and  the  evolution  of  Ungnages  considered  as  an 
aggregate.  Nothing  which  he  says  implies  that  any  one  language 
becomes,  during  its  evolution,  less  heterogeneous.  The  disappear- 
ance of  dialects  is  not  a  progress  towards  the  homogeneity  of  a  Ian* 
goage,  but  is  the  final  triumph  of  one  variety  of  a  language  over 
the  other  varieties,  and  the  extinction  of  them :  the  conquerin;^ 
Tariety  meanwhile  becoming  within  itself  more  heterogeneons.  Thi^, 
too,  is  the  process  which  Mr.  Leslie  refers  to  as  likely  to  end  in  an 
extinction  of  the  Celtic  languages.  Advance  towards  homogeneity 
would  be  shown  if  the  varions  languages  in  Europe,  having  been 
previously  unlike,  were,  while  still  exi«ting,  to  become  gradually 
more  Ilka  But  the  supplanting  of  one  by  another,  or  of  some  by 
others,  no  more  implies  any  tendency  of  hingnages  to  become  alike, 
than  does  the  supplant ing  of  species,  genera,  orders,  and  dasaes  of 
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animals,  one  bj  another,  darlof]^  the  evolation  of  life,  imply  the  ten- 
dency of  organisms  to  assimilate  in  their  natures.  Even  if  the  most 
heterogeneous  creatnre,  Man,  shonid  OTermn  the  Earth  and  extirpate 
the  greater  part  of  its  other  inhabitants,  it  wonld  not  imply  any  ten- 
dency towards  homogeneity  in  the  proper  sense.  It  wonld  remain 
tme  that  organisms  tend  perpetually  towards  heterogeneity,  indi- 
vidually and  as  an  assemblage.  Of  course  if  all  kinds  but  one  were 
destroyed,  they  could  no  longer  display  this  tendency.  Display 
of  it  would  be  limited  to  the  remaining  kind,  which  would  continue, 
as  now,  to  show  it  in  the  formation  of  local  rarieties,  becoming 
gradually  more  divergent ;  and  the  like  is  true  of  languages. 

In  the  next  case  Mr.  Leslie  identifies  progressing  unification 
with  advance  towards  homogeneity.    His  words  are : — 

*'  Already  Europe  has  nearly  consolidated  itself  into  a  Heptarchy,  the 
number  of  states  into  which  England  itself  was  once  divided ;  and  the 
result  of  the  American  War  exemplifies  the  prevalence  of  the  focces  tend- 
ing to  homogeneity  over  those  tending  to  heterogeneity." 

To  this  the  reply  is  that  these  cases  exemplify,  rather,  the  preva- 
lence of  the  forces  which  change  the  incoherent  into  the  coherent — 
which  effect  integration.  That  is,  they  exemplify  Evolution  under 
its  primary  aspect.  In  the  Principles  of  Sociology^  Part  11. 
chap,  d,  Mr.  Leslie  will  find  numerous  kindred  cases  brought  in 
illustration  of  this  law  of  Evolution.  To  which  add  that  such 
integrations  bring  after  them  greater  heterogeneity,  not  greater 
homogeneity.  The  divisions  of  the  Heptarchy  weie  societies  sub- 
stantially like  one  another  in  their  structures  and  activities  ;  but  the 
parts  of  the  nation  which  correspond  to  them,  have  been  differen- 
tiated into  parts  carrying  on  varieties  of  occupations  with  entailed 
unhkenesses  of  structures — here  purely  agricultural,  there  manufac- 
turing ;  here  predominantly  given  to  coal  mining  and  iron  smelting, 
there  to  weaving ;  here  di^^linguibbed  by  scattered  villages,  there  by 
clusters  of  large  towns. 

Again,  it  is  alleged  that  an  increasing  homogeneity  is  shown  in 
fashioa  ''Once  every  rank,  )>rofession,  and  district  had  a  dis- 
tinctive garb ;  now  all  such  dibtinctioni*,  save  with  the  priest  and 
the  soldier,  have  almost  disappeared  among  men.''  But  while  lor 
a  reason  to  be  presently  pointed  out,  there  has  occurred  a  change 
which  has  abolished  one  order  of  differences,  differences  of  another 
order,  far  more  multitudinous,  have  arisen.  Nothing  is  more 
striking  than  the  extreme  heterogeneity  of  dress  at  the  present 
day.  As  Mr.  Leslie  alleges,  the  dresses  of  those  forming  each  class 
were  once  all  alike ;  now  no  two  dresses  are  alike.  Within  the 
vague  limits  of  the  current  fashion,  the  degree  of  variety  in  women's 
costumes  is  infinite;  and  even  men's  costumes,  though  having 
average  resemblances,  diverge  from  one  another  in  colours,  mats' 
rials,  and  detailed  forms  in  innumerable  ways. 
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Other  {n8taiK*e8  gi^eii  bj  Mr.  Leslie  concern  the  organizations 

for  carry iuf(  on  prod  nation  and  distribation.     He  argaes  that — 

'*  In  the  industrial  world  a  generation  ago  a  constant  movement  to- 
wards a  differentiation  of  employments  and  functions  appeared  ;  now  some 
marked  tendencies  to  their  amalgamation  have  begun  to  disclose  them> 
selves.  Joint  Stock  Companies  have  almost  effaced  all  real  division  ol 
labour  in  the  wide  region  of  trade  within  their  operation. " 

Here,  as  before,  Mr.  Leslie  represents  amalgamation  us  equivalent 
to  increase  of  homogeneity;  whereas  nma!gainatiou  is  but  another 
name  for  integration,  which  is  the  primary  (>rucess  in  Evolution,  and 
which  may,  and  does,  go  along  with  iucreuhiiig  heterogeneity  in  the 
amalgamated  things.  It  caimot  be  said  that  a  Joint  Stock  Bank- 
ing Company,  with  its  proprietory  and  directors  in  addition  to  its 
officers,  contains  fewer  nnlike  parts  than  does  a  private  Banking 
establishment:  the  contrary  must  be  said.  A  Railway  Company 
huB  far  more  numerous  functionaries  with  different  duties,  than  had 
the  one,  or  the  many,  coaching  establishments  it  replaced.  And 
then,  apart  from  the  fact  tlmr  the  larger  aggregate  of  co-operators 
who,  as  a  Company,  curry  on,  say  a  process  of  manufacture,  is 
more  complex  as  well  as  more  extensive ;  there  is  the  fact,  here 
chiefly  to  be  noted,  that  the  entire  assemblage  of  industrial 
structures  is,  by  the  addition  of  these  new  structures,  made  more 
heterogeneous  than  before.  Had  all  the  smaller  manufacturing 
establishments,  carried  on  by  individuals  or  firms,  been  destroyed, 
the  contrary  might  have  been  alleged ;  but  as  it  is,  we  see  that  in 
addition  to  all  the  old  forms  there  have  come  these  new  forms, 
making  the  totality  of  them  more  multiform  than  before.  Mr. 
Leslie  fnrther  illustrates  his  interpretation  by  saying : — 

"  Many  of  the  things  for  sale  in  a  village  huckster's  shop  were  formerly 
the  subjects  of  distinct  branches  of  business  in  a  large  town;  now  the 
wares  in  which  scores  of  different  retailers  dealt,  are  all  to  be  had  in  great 
establishments  in  New  York,  Paris,  and  London,  which  sometimes  huy 
direct  from  the  producers,  thus  also  oliminatiiig  the  wholesale  dealer." 

Replies  akin  to  the  preceding  ones  are  readily  made.  The  first  is  that 
wholesale  dealers  have  not  been  at  present  eliminated ;  and  cannot 
be  so  long  as  the  ordinary  shopkeepers  survive,  as  they  will  certainly 
do.  in  the  smaller  places,  forming  the  great  majority  of  places, 
these  vast  establishments  cannot  exi2»t;  and  in  them,  shopkeepers 
carrying  on  business  as  at  present,  will  (continue  to  necessitate  whole- 
sale dealers.  Even  in  large  places  the  same  thing  will  hold.  It  is  oniy^ 
people  of  a  certain  class,  able  to  pay  ready  money  aud  willing  to  go 
great  distances  to  purchase,  who  frequent  these  large  establish- 
ments. Those  who  live  from  hand  to  mouth,  and  those  who  prefer 
to  buy  at  adjacent  places,  will  maintain  a  certain  proportion  of 
shops,  and  the  wholesale  distributing  organization  needed  for  them. 
Again,  we  have  to  note  that  one  of  these  great  stores,  soch  as 
U  liit(.'lfy*s  or  Shoolbred's,  does  not  within  tU-eif  displa^  any  advance 

26 


574  APFIVDIZ. 

towards  homogeueity  or  de-specializatioo ;  for  it  is  made  op  ol 
many  separate  departments,  with  their  separate  heads,  carrjiiig 
on  bnsmesses  snbstantiallj  separate — all  superintended  bj  one 
owner.  It  is  nothing  but  an  aggregate  of  shops  under  one  roof 
instead  of  under  the  manj  roofs  covering  the  side  of  a  street ;  and 
exhibits  just  as  much  heterogeneity  as  the  shops  do  when  arranged 
in  line  instead  of  massed  together.  That  which  it  really  illustrates 
is  a  new  form  of  integration,  which  is  the  primary  evolutionary 
process.  And  then,  lastly,  comes  the  fact  that  the  distributing 
organization  of  the  country,  considered  as  a  whole,  is  by  the  addi- 
tion of  these  establishments  made  more  heterogeneous  than  before. 
All  the  old  types  of  trading  concerns  continue  to  exist ;  and  here  are 
new  types  added,  making  the  entire  assemblage  of  them  more 
varied . 

From  these  objections  made  by  Mr.  I^slie  which  I  have  endea* 
voured  to  show  result  from  mi^^apprehensions,  1  pass  to  two 
others  which  are  to  be  met  by  taking  account  of  certain  complicat- 
ing facts  liable  to  be  overlooked.     Mr.  Leslie  remarks  that: — 

"  In  the  early  stages  of  social  progress,  again,  a  difiercntiation  takes 
place,  as  Mr.  Spencer  has  observed,  between  political  and  industrial  func- 
tions,  which  fall  to  distinct  classes ;  now  a  man  is  a  merchant  in  the 
morning  and  a  legislator  at  night ;  in  mercantile  business  one  year,  and 
the  next  perhaps  head  of  tlie  Navy,  like  Mr.  Goschen  or  "mi.  W.  H. 
Smith." 

Nothing  contained  in   this  volume  explains  the  seeming  anomaly 

here  exemplified ;  but  any  one  who  turns  to  a  chapter  in  the  second 

part  of  the  Pnndples  of  Sociology,  entitled   •*  Social  Types   and 

Metamorphoses,**  will  there  find  a  clue  to  the  explanation  of  it ; 

and  will  see  that  it  is  a  phenomenon  consequent  on  the  progressing 

diesolution  of  one  type  and  evolution  of  another.     The  doctrine  of 

Evolution,  currently  regarded  as  referring  only  to  the  development 

of  species,  is  erroueoubly  supposed  to  imply  some  intrinsic  proclivity 

in  every  species  towards  a  higher  form ;  and,  similarly,  a  majority 

of  readers  make  the  erroneous  assumption  that  the  transformation 

which  constitutes  Evolution  in  its  wider  sense,  implies  an  intrinsic 

tendency  to  go  through  those  changes  which  the  formula  of  EtoIq- 

tion  expresses.   But  all  who  have  fully  grasped  the  argument  of  this 

work,  will  see  that  the  process  of  Evolution  is  not  necessary,  but 

depends  on  conditions ;  and  that  the  prevalence  of  it  in  the  Universe 

around,   is    consequent  on  the   prevalence    of  these    conditions; 

the  frequent  occurrence  of  Dissolution   showing  us   that  where 

the  conditions  are   not  maintained,  the   reverse   process  is   quite 

as  readily  gone  through.     Bearing  in  mind  this  truth,  we  shall 

be   prepared   to  find  that   the   progress   of   a    social    organism 

towards  more  heterogeneous  and   more  definite  structnres   of   a 

certain  type,  continues  only  as  long  as  the  actions  which  produce 

thc'se  eilccts  continue  in  piny.    We  shall  expect  that  if  these  actions 
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eeaae,  the  progressing  transformation  will  cease.  We  shall  infer 
that  the  particalar  stractares  which  have  been  formed  by  the 
actiFities  carried  on,  will  not  grow  more  heterogeneous  and 
more  definite;  and  that  if  other  orders  of  activities,  implying 
other  sets  of  forces,  commence,  answering  stractares  of  another 
kind  will  begin  to  make  iheir  appearance,  to  grow  more  hetero- 
geneoas  and  definite,  and  to  replace  the  first.  And  it  will  be 
ijiiinifest  that  while  the  transition  is  going  on — while  the  first  stmc* 
tares  are  dissolving  and  the  second  evolving — there  mast  be  a  mix- 
ture of  Ptructares  causing  apparent  confusion  of  traits.  Just  as 
during  the  metamorphoses  of  an  animal  which,  having  during  its 
earlier  exis$tence  led  one  kind  of  life,  has  to  develop  stractares  fitting 
it  for  another  kind  of  life,  there  mast  occur  a  blurring  of  the  old 
organization  while  the  new  organization  is  becoming  distinct,  lead- 
ing to  transitory  anomalies  of  structure ;  so,  daring  the  metamor- 
phoses undergone  by  a  society  in  which  the  militant  activities  and 
structures  are  dwindling  while  the  industrial  are  growing,  the  old 
and  new  arrangements  must  be  mingled  in  a  perplexing  way.  On 
reading  the  chapter  in  the  Principles  of  Sociology  which  I  have 
named,  Mr.  Leslie  will  see  that  the  above  facts  referred  to  by  him, 
are  interpretable  as  consequent  on  the  transition  from  that  type  of 
regulative  organization  proper  to  militant  life,  to  that  type  of 
regulative  organization  proper  to  industrial  life ;  and  that  so  long 
as  these  two  modes  of  life,  utterly  alien  in  their  natures,  have  to  be 
jointly  carried  on,  there  will  continue  this  jumbling  of  the  regulative 
systems  they  respectively  require. 

The  second  of  the  objections  above  noted  as  needing  to  be  other- 
wise dealt  with  than  by  further  explanation  of  the  formula  of  Evo- 
lution, concerns  the  increase  of  likeness  among  developing  systems 
of  Civil  Law ;  in  proof  of  which  increase  of  likeness  Mr.  Leslie 
quotes  Sir  Henry  Maine  to  the  effect  that  *all  laws,  however 
dissimilar  in  thtir  infancy,  tend  to  resemble  each  other  in  their 
maturity : '  the  implication  to  which  Mr.  Leslie  draws  attention, 
being  that  in  respect  of  their  laws  societies  become  not  more 
heterogeneous  but  more  homogeneous.  Now  though  in  their 
details,  systems  of  Law  will,  I  think,  be  found  to  acquire  as 
they  evolve,  an  increasing  number  of  differences  from  one  another ; 
yet  in  their  cardinal  traits  it  is  probably  true  that  they  usually 
approximate.  LIow  far  this  militates  agaiust  the  formula  of  Evolu* 
tion,  we  shall  best  see  by  first  considering  the  analogy  furnished  by 
animal  organisms.  Low  down  in  the  animal  kingdom  there  are 
simple  molluscs  with  but  rudimentary  nervous  systems — a  ganglion 
or  two  and  a  few  fibres.  Diverging  from  this  low  type  we  have 
the  great  sub-kingdom  constituted  by  the  higher  Mollusca  and  the 
still  greater  sub-kingdom  constituted  by  the  Vertebrate.  As  these 
two  types  evolve,  their  nervous  systems  develop;  and  though  in 
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the  higbest  members  of  tbe  two  tbej  remain  otherwise  onlikei  yet  thef 
approximate  in  so  far  that  each  acquires  p^reat  nerrons  centres :  the 
large  cephalopods  have  clnstered  ganglia  which  simulate  braina 
Compare,  again,  the  Mollasca  and  the  Articalata  in  respect  of  their 
vascnlar  systems.  Fandamentallj  unlike  as  these  are  originallj, 
and  remaining  nnlike  as  tbej  do  thronghont  many  snccessive  stages 
of  ascent  in  these  two  sub-kicgdoms,  they  nevertheless  are  made 
similar  in  tbe  highest  foruifl  of  both  by  each  having  a  central  pro- 
pelling organ — a  heart.  Now  in  these  and  in  some  cases  which 
the  external  organs  furnis^h,  snch  as  the  remarkable  resemblance 
Svolution  has  produced  between  tbe  eyes  of  the  highest  Mollnsca 
and  those  of  tbe  Yertebrata,  it  may  be  said  that  there  is  implied  a 
change  towards  homogeneity.  No  zoologist,  however,  would  admit 
that  these  facts  really  conflict  with  the  general  law  of  Organic  Evo- 
lution. As  already  explained,  tbe  tendency  to  progress  from  homo- 
geneity to  heterogeneity  is  not  intrinsic  but  extrinsic.  Structures 
become  unlike  in  consequence  of  nnlike  exposures  to  incident  forces. 
This  is  so  with  organisms  as  wholes,  which,  as  they  multiply  and 
spread,  are  ever  falling  into  new  sets  of  conditions ;  and  it  is  so 
with  the  parts  of  each  organism.  These  pass  from  primitive  likeness 
into  unlikeness,  as  fast  as  the  mode  of  life  places  them  in  different 
relations  to  actions — primarily  external  and  secondarily  internal ; 
and  with  each  successive  change  in  mode  of  life  new  unlikenesses 
are  superposed.  One  of  tbe  implications  is  that  if  in  organisms 
otherwise  different,  there  arise  like  sets  of  conditions  to  which 
certain  parts  are  subject,  such  parts  will  tend  towards  likeness ;  and 
this  is  what  happens  with  their  nervous  and  vascular  systems. 
Duly  to  co-ordinate  the  actions  of  all  parts  of  an  active  organism, 
there  reqnires  a  controlling  apparatus ;  and  tbe  conditions  to  be 
fulfilled  for  perfect  co-ordination,  are  conditions  common  to  all 
active  organisms.  Hence,  in  proportion  as  fulfilment  approaches 
completeness  in  the  higbest  organisms,  however  otherwise  unlike 
their  types  are,  this  apparatus  acquires  in  all  of  them  certain 
common  characters — esj)ecially  extreme  centralization.  Similarly 
with  the  apparatus  for  distributing  nutriment.  The  relatively  high 
activity  accompanying  superior  organization,  implies  great  waste; 
great  waste  implies  active  circulation  of  blood  ;  active  circulation  of 
blood  implies  efficient  propulsion  ;  so  that  a  heart  becomes  a  common 
need  for  highly  evolved  creatures,  however  otherwise  unlike  their 
structures  may  be.  Thus  is  it,  too,  with  societies.  As  they  evolve 
there  arise  certain  conditions  to  be  fulfilled  for  the  maintenance  of 
social  life ;  and  in  proportion  as  the  social  life  becomes  high,  these 
conditions  need  to  be  more  effectually  fulfilled.  A  legal  code 
expresses  one  set  of  these  conditions.  It  formulates  certain  regu- 
lative principles  to  ^bich  the  conduct  of  citizens  must  conform 
that  social  activities  may  be  harmonionsly  carried  on.     And  tliosv 
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regalatiye  principles  being  ia  essentials  tbe  same  everywhere,  il 
reBolts  that  systems  of  Law  acquire  certain  general  similarities 
M  the  most  developed  social  life  is  approached. 

These  special  replies  to  Mr.  Leslie's  objections  are,  however, 
bat  introductory  to  the  general  reply ;  which  woald  be,  I  think, 
adequate  even  in. their  absence.  Mr.  Leslie's  method  is  that  of 
taking  detached  groups  of  social  phenomena,  as  those  of  language, 
of  fashion,  of  trade,  and  arguing  (though  as  I  have  sought 
to  show,  not  effectually)  that  their  later  transformations  lio 
not  harmonize  with  the  alleg;ed  general  law  of  Evolution.  B:it 
the  real  question  is,  not  whether  we  find  advance  to  a  more 
definite  coherent  heterogeneity  in  these  taken  separately,  but 
whether  we  find  this  advance  in  the  structures  and  actions  of  the 
entire  society.  Even  were  it  true  that  the  law  does  not  hold  in 
certain  orders  of  social  processes  and  products,  it  would  not 
follow  that  it  does  not  hold  of  social  processes  and  products  in  their 
totality.  The  law  is  a  law  of  tbe  transformation  of  aggregates ; 
and  mu9t  be  tested  by  the  entire  assemblages  of  phenomena  which 
the  aggregates  present.  Omitting  societies  in  states  of  decay  and 
dissolution,  which  exhibit  the  converse  change,  and  contemplating  only 
societies  which  are  growing,  Mr.  Leslie  will,  I  think,  scarcely  allege 
of  any  one  of  them  that  its  structures  and  functions  do  not,  taken 
altogether,  exhibit  increasing  heterogeneity.  And  if,  inetead  of 
taking  each  society  as  an  aggregate,  he  takes  the  entire  aggregate 
of  societies  which  the  Earth  supports,  from  pnmitive  hordes  up  to 
highly  civilized  nations,  he  will  scarcely  deny  that  this  entire 
aggregate  has  been  becoming  more  various  in  the  forms  of  societies 
it  includes,  and  is  still  becoming  more  vorious. 

Criticism  would  be  greatly  diminished  in  bulk  if  there  were 
excluded  from  it  all  that  part  devoted  to  disproving  statements 
which  have  not  been  made;  and  were  this  course  pursued, 
the  work  Gn  Mr,  Spencer's  Formtda  of  Euolutioriy  by  Malcolm 
Guthrie,  would  disappear  bodily.  It  is  little  else  than  a  mis-state- 
ment of  certain  fundamental  vi«ws  if  mine,  and  then  an  elaborate 
refutation  of  the  views  as  mis-stated. 

Let  me  first  show  by  brief  extracts  from  First  Principles  what 
these  views  ara  In  a  chapter  on  ^*  Ultimate  Scientific  ideas," 
after  showing  how  the  hypothesis  that  matter  consists  of  solid 
atoms  commits  us  to  alternative  impossibilities  of  thought,  I  have 
shown  how  the  hypothesis  of  Boscovich,  that  matter  consists  of 
centres  of  force  without  extension,  is  unthinkable.  In  the  course  of 
the  argument  I  have  pointed  out  that  though  Boscovich's  hypothesis 
cannot  be  realized  in  thought,  yet,  on  the  other  hand,  the  hypothesis 
of  extended  atoms  itself  implies  an  imaginary  separableness  of  each 
atom  iito  parts,  and  again  of  these  into  purLs  and  so  on  without 
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limit  nntil  nnex tended  centres  of  force  are  reached :  tbe  coosciost* 
ness  of  force  being  that  which  alone  perpetually  emerges.  And  I 
have  ended  by  saying  that  *^  Matter  then,  in  its  nltimate  nature,  k  as 
absolutely  incomprehensible  as  Space  and  Time.**  In  the  second 
part  of  the  work,  in  chapters  treating  of  ^^  The  Indestractibility  of 
Matter,**  '•  Tbe  Continuity  of  Motion,"  and  •'The  Persistence  of 
I''orce,*'  I  have  at  some  length  elaborated  the  view  that  Force  is  the 
nltimate  component  of  thought  into  which  onr  conceptions  of 
external  existences  are  resolvable.  Summing  np  the  first  of  these 
chapters  I  have  said — *Hhns,  then,  by  the  indestructibility  of 
matter,  we  really  mean  the  indestructibility  of  the  force  with 
which  matter  afifects  ns."  At  the  close  of  the  second  of  these 
cliapters  I  have  argued  that  *^  the  continuity  of  motion,  as  well  as 
the  indestructibility  of  matter,  is  really  known  to  us  in  terma  of 
farce**  .  .  .  'Hhat  which  defies  suppression  in  thought,  is  really 
the  force  which  the  motion  indicates."  And  then  in  the  third 
chapter,  having  shown  how  the  truths  that  matter  is  indestructible  and 
motion  continuous,  can  be  known  to  us  only  as  corollaries  from  the 
truth  that  force  is  persistent — that  force  is  that  *^  out  of  which  our 
conceptions  of  Matter  and  Motion  are  built  *' — I  have  gone  on  to 
say  that "  by  the  Persistence  of  Force,  we  really  mean  the  persist- 
ence of  some  Power  which  transcends  onr  knowledge  and  concep- 
tion." Throughout  all  which  arguments  the  implication  is  that 
I  hold  Matter  and  Motion  to  be  conditioned  manifestations  of 
this  unknown  Power.  Being  aware  of  the  perversity  of  critics, 
I  have,  in  the  "  Summary  and  Conclusion,"  again  endeavoured  to 
bar  out  misinterpretations.  Here  is  one  of  the  sentences  it  con 
tains : — 

**  Over  and  over  again  it  has  been  shown  in  varioaB  ways,  that  the 
deepest  truths  we  can  reach,  are  simply  statements  of  the  widest  uni- 
formities  in  our  experience  of  the  relations  of  Matter,  Motion,  and  Force;  and 
that  Matter,  lilotion,  and  Force  are  but  symbols  of  the  Unknown  Beality. 
A  Power  of  which  the  nature  remains  for  ever  inconceivable,  and  to  which 
no  limits  in  Time  or  Space  can  bo  imagined,  works  in  us  certain  effects. 
These  effects  have  certain  likenesses  of  kind,  the  most  general  of  which 
we  class  together  under  the  names  of  Matter,  Motion,  and  Force.*' 

In  which  sentences  it  is  distinctly  stated  that  I  have  throughoni 
regarded  Matter  under  the  form  present  to  consciousness,  as  a 
n/mbol — a  certain  conditioned  tffect  wrought  in  us  by  the  Unknown 
Power;  and  I  have  gone  on  to  say  that  *Uhe  interpretation  of 
all  phenomena  in  terms  of  Matter,  Motion,  and  Force,  is  nothing 
more  than  the  reduction  of  our  complex  symbols  of  thought,  to 
the  simplest  symbols ;  and  when  the  equation  has  been  brought  to 
its  lowest  terms  the  symbols  remain  symbols  still.'* 

It  will  scarcely  be  believed,  and  yet  it  is  true,  that  notwithstand- 
ing all  this,  Mr.  Guthrie  ascribes  to  me  the  vulgar  conceptions  of 
Matter  and  Motion ;  argues  as  though  I  really  think  they  are  in 
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thcm^nlvrs  whitt  they  seem  to  oar  conscioasness ;  aud  proceeds  to 
criticize  luj  views  on  this  assamption.  He  ignores  the  conspicaoas 
fact  tliHt  Matter  and  Motion  are  both  regarded  by  me  as  modes  of 
manifestation  of  Force,  and  that  Force  as  we  are  conscious  of  it 
when  by  oar  own  efforts  we  produce  changes,  is  the  correlative  of 
that  Universal  Power  which  transcends  conscioasness.  And  then 
be  ends  the  critici.sras  forming  the  second  part  of  his  worlc  by  sayinyc 
^if  this  is  not  materialistic  I  do  not  know  what  is."  He  does  not 
do  this  by  inadvertence,  thonzh  there  woald  be  little  excuse  evon 
then ;  but  he  does  it  deliberately  atid  with  his  eyes  open.  His  n«  xt 
chapter  begins : — 

**  It  will  have  been  obaorved  that  in  the  preceding  part  of  this  criticism 
I  have  employed  the  term  '  matter  in  motion/  and  have  avoided  the  use  of 
the  word  '  forc«/  although  it  appears  so  prominently  in  the  pa^es  of  Mr. 
Spencer  s  wori^  This  has  not  been  accidental,  but  by  design,  indicating 
as  it  does  one  of  my  main  criticisms  of  Mr.  S|>encer. 

I  can  logically  take  up  one  of  two  positions.  The  first  recognises 
matter,  whose  properties  are  merely  those  of  extension,  which  are  capable 
of  being  described  in  terms  of  geometry  and  arithmetic.  I  can  also  recog- 
nise  as  the  sole  active  properties  of  matter  its  modes  and  rates  of  motion 
—the  motion,  that  is  to  say,  of  ultimate  units,  atoms,  molecules,  or 
masses,  also  capable  of  measurement. 

The  second  position  recognises  matter  and  its  activity  or  activities — 
matter  as  endowed  with  force  or  forces." 

Thus  it  will  be  observed  that  having  avowedly  dealt  with  Matter 
and  Motion  as  modes  of  Force,  I  am  '*  by  deoign ''  criticized  as 
though  I  had  not  so  dealt  with  them.  Having  distinctly  said 
what  I  mean  by  Matter  and  Motion,  I  am  practically  told  that  I 
shall  not  mean  that,  bat  shall  mean  what  Mr.  Guthrie  means ;  and 
shall  be  dealt  with  accordingly.  And  then,  ftirther,  it  will  be 
observed  that  of  the  two  positions  which  Mr.  Guthrie  lays  down 
as  possible,  and  proceeds  to  argue  upon  as  alternatives,  one  or 
other  of  which  I  must  accept,  both  speak  of  Matter  and  units  of 
Matter  as  though  actually  existing  under  the  forms  thought  by  us ; 
and  the  last,  speaking  of  *' matter  as  endowed  with  force  or 
forces,**  implies  that  whether  in  mass  or  in  units,  Matter  is  a 
space-occupying  something  which  is  in  the  one  case  inert  and  the 
other  case  made  active  by  force  with  which  it  is  ''endowed" — force 
which  is  added  to  the  inert  something.  Spite  of  all  the  pains  1  have 
taken  to  show  that  I  regard  Matter  as  itself  a  localized  manifesta- 
tion of  Force — spite  of  all  the  evidence  that  our  idea  of  a  unit  of 
Matter,  or  atom,  is  regarded  by  me  simply  as  a  symbol  which  the 
form  of  our  thought  obliges  us  to  use,  but  which  we  cannot  suppose 
answers  to  the  reality  without  committing  ourselves  to  alternative 
impossibilities  of  thought ;  I  am  debited  with  the  belief  that  Matter 
actually  consists  ''of  space-occupying  units,  having  shape  and 
measurement''  Though  I  have  repeatedly  made  it  clear  that  our 
Hieas  of  Matter,  Motion  and  Force  are  but  the  x,  v>  <^n<l  ^  ^iib 
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wbicli  we  work  oar  eqnution^  and  formalate  the  Tarioas  relatione 
among  phenomena  in  snch  way  as  to  express  their  order  in  terms  of 
Xj  y  and  z — thongh  I  have  shown  that  the  realities  for  which  x^  y 
and  z  stand,  cannot  he  conceived  by  as  as  actaallj  existing  thas 
or  thns  withoat  committing  ourselves  to  alternative  absardities ; 
yet  questions  are  put  implying  that  I  must  hold  one  or  other 
hypothesis  concerning  these  actual  existences,  and  I  am  supposed 
to  be  involved  in  all  the  difliculties  which  arise. 

Another  work  devoted  to  the  refatalion  of  my  views,  is  that  of 
Professor  15 irks, — Modem  Physical  Fatalism  and  the  Doctrine  of 
KvolutioUy  including  an  examination  of  Mr,  H,  Spencer  8  JFirh 
Priticiples,  Having  dealt  with  the  work  of  Mr.  Guthrie,  I  cannot 
pass  by  thnt  of  Prof.  Birks  without  raising  the  suspicion  that  I 
find  some  difficnlty  in  dealing  with  it.  Indeed,  I  do  find  a  difficulty, — 
a  difficulty  illustrated  by  that  found  in  disentangling  a  skein  of  silk 
which  has  been  pulled  about  by  a  child  for  half  an  hour.  And  just 
as  the  patience  of  a  bystander  would  fail  were  he  asked  to  look 
on  until,  by  unravelling  the  tangled  skein,  its  continuity  was  proved ; 
so  would  the  reader*s  attention  be  exhausted  before  I  had  rectified 
one-tenth  part  of  the  meshes  and  knots  into  which  Prof.  Birks 
has  twisted  my  statements. 

Abundant  warrant  for  this  assertion  is  furnished  by  the  very  first 
paragraph  succeeding  the  one  in  which  Prof.  Birks  announces  that 
he  is  about  to  take  First  Principles  as  representative  of  the  "  fatalistic 
theory.**  In  this  paragraph  he  represents  me  as  asserting  that 
ultimate  religious  ideas  are  *'  incapable  of  being  conceived.**  He 
further  says  that  ultimate  scientific  ideas  are  by  me ''  pronounced 
equally  inconceivable."  Now  any  clear-headed  reader  who  accepted 
Prof.  Birks*  version  of  my  views,  would  be  led  to  debit  me  with 
the  absurdity  of  saying  that  certain  things  which  are  put  together 
in  consciousness  (ideas)  cannot  be  put  together  in  consciousness 
(conceived).  To  conceive  is  to  frame  in  thought ;  and  as  every  idea 
is  framed  in  thought,  it  is  nonsense  to  say  of  any  idea  thnt  it  cannot 
be  conceived — nonsense  which  I  have  nowhere  uttered.  My  state- 
ment is  that  *^  Ultimate  Scientific  Ideas,  then,  are  all  representative 
of  realities  that  cannot  be  comprehended  ;"  and  the  like  is  alleged 
of  ultimate  religious  ideas.  The  things  which  I  say  cannot  be 
comprehended  or  conceived,  are  not  the  ideas,  but  the  realities  beyond 
consciousness  for  which  the  ideas  in  consciousness  stand,  la  Pro- 
fessor Birks*  statement,  however,  inconceivableness  of  the  realities  is 
transformed  into  inconceivableness  of  the  answering  ideas  I  Fur- 
ther, at  the  end  of  this  first  paragraph  which  deals  with  me,  I  am 
represented  as  tr aching  that  religion  *'  is  equivalent  to  Nescience  or 
Ignorance  alone.**  This  statement  is  as  far  removed  from  the  truth 
as  the  others.     I  have  argued  at  considerable  length,  and  in  such 
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TBriooB  ways  that  I  thoaght  it  impossible  to  misaQderdtaQd  me,  that 
though  the  Power  aniversullj  manifest  to  as  throagh  phenomena, 
alike  in  the  sarroanding  world  and  in  oarselves, — the  Power  "ia  which 
we  li?e  and  more  and  have  oar  being/' — is,  and  mast  ever  remain, 
inscratable  ;  yet  that  the  existence  of  this  Inscrutable  Power  is  the 
<:nost  certain  of  all  truths.  I  have  contended  that  while,  to  the 
iutellectaal  conscionsness,  this  Power,  though  unknowable  in  nature, 
must  be  ever  present  as  existing,  it  must  be,  to  the  emotional  con- 
sciousness, an  object  to  the  sentiment  we  call  religious ;  since,  in  sub- 
stance if  not  in  form,  it  answers  to  the  creating  and  sustaining 
Power  towards  which  the  religious  sentiment  is  in  other  cases 
drawn  ont.  Yet  though  in  the  most  emphatic  way  I  have  repre- 
sented this  anknown  and  unknowable  Power  as  the  object-matter  of 
religion,  Prof.  Birks  represents  me  as  saying  that  the  unknowable- 
ness  of  it  is  the  object-matter  of  religion !  Though  I  hold  that  an 
Ultimate  Being,  known  with  absolute  certainty  as  existing,  but  of 
whose  nature  we  are  in  ignorance,  is  the  sphere  for  religious  feeling  ; 
be  says  I  hold  that  the  ignorance  alone  is  the  sphere  for  religious 
feeling ! 

When  in  the  first  sixteen  lines  specifically  treating  of  my  viewn, 
these  three  cases  occur,  it  inuy  be  imagined  what  an  intricate  plexus 
of  misrepresentation!^,  misunderstandings,  and  perversions,  fills  tlio 
three  hundred  and  odd  pages  forming  the  volume.  Especially  may 
it  be  anticipated  that  the  metaphysical  discussions,  occupying  five 
chapters,  are  so  confused  that  it  is  next  to  impossil)!e  to  deal  with 
them.  I  must  limit  myself  to  giving  a  sample  or  two  from  this  part 
of  the  work :  one  of  them  illustrating  Prof.  Birks'  critical  fair- 
ness, and  the  other  his  }>hiIosophic  capacity. 

In  his  chapter  on  "The  Reality  of  Matter,'*  he  says  (page  111) 
**  The  sense  of  reality  in  things  around  ns,  Mr.  Bpencer  has  truly 
said,  is  one  which  no  metaphysical  criticisms  can  shake  in  the  least;** 
and  the  rest  of  the  paragraph  is  devoted  to  enlarging  upon  tliis 
proposition.  The  next  paragraph  begins — " '  Permanent  possibilities 
of  sensation '  is  merely  an  ingenious  phrase,  to  disguise  and  conceal 
a  self-contradiction  :"  sundry  antagonistic  criticisms  upon  this  phrase 
being  appended.  And  then  the  opening  words  of  the  paragraph 
which  succeeds  are  quoted  from  First  Principles,  Now  since  the 
refutation  of  my  views  is  the  aim  of  the  work  ;  and  since  both  the 
preceding  and  succeeding  passages  specifically  refer  to  my  work ; 
iuid  since  no  other  name  is  mentioned  ;  every  reader,  not  otherwi.se 
better  {pstrncted,  will  conclude  that  as  a  matter  of  coarse  the 
phrase  ^  permanent  possibilities  of  sensation  **  is  mine ;  and  that 
the  criticisms  upon  it  tell  against  me.  Even  were  there  evidence 
that  this  phrase  ^^  permanent  possibilities  of  sensation,"  expressed, 
or  harmonized  with,  a  doctrine  entertained  by  me;  yet  as  the 
phrase  is  not   mine,  the  quoting  it  as  mine  would  have  been  a 
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literary  misdeineaDOur.  What  then  mast  be  said  of  it  wbeD,  instead 
of  standing  for  any  view  of  mine,  it  stands  for  an  opposite  Tiew  t 
Mr.  Mill's  expression,  quoted  by  Prof.  Birks  as  though  it  were  my 
expression,  belongs  to  a  theory  of  knowledge  entirely  at  variance 
with  that  set  forth  and  everywhere  implied  in  First  Principtes; 
and  a  theory  which,  where  the  occasion  was  fit,  I  have  per- 
sistently combated  (see  Princifdea  of  Psychology ,  Fart  VI I. 
"  General  Analysis '').  And  yet  Prof.  Birks  tacitly  makes  me 
responsible  for  the  incongruities  which  result  from  aniting  this 
theory  with  the  opposed  theory. 

From  this  sample  of  critical  truthfulness  let  ns  pass  now  to  a 
sample  of  critical  acumen. 

In  arguing  against  Hamilton  and  Mansell  in  §  26, 1  havd  said 
'^It  is  rigorously  impossible  to  conceive  that  our  knowledge  is  a 
knowledge  of  appearances  only,  without  at  the  same  time  con- 
ceiving a  Reality  of  which  they  are  appearances ;  for  appearance 
withont  reality  is  unthinkable."  On  page  121  of  his  work,  Prof. 
Birks,  quoting  the  last  five  words  of  this  sentence,  contiunes — 
**•  This  is  true,  when  once  the  conception  of  distance  has  been  gained 
by  actual  experience.*'  And  he  then  proceeds  to  comment  npon 
visual  impressions,  illu^^ive  and  other.  Again  on  page  135,  whep 
criticizing  my  argument  concerning  the  indestructibility  of  matter, 
Prof.  Birks  says : — 

'*  Matter,  as  knowable,  is  declared  to  be  not  the  onsecn  reality,  but  the 
sensible  appearances,  or  phenomenal  matter  alone.  Phenomenal  matter, 
it  appears  from  daily  and  hourly  experience,  appears  and  disappears, 
perishes  and  is  new-created  continually.  .  .  .  The  cloud  vanishes, 
the  star  sets,  or  a  mist  blots  it  out,  the  drop  evaporates,  the  ship  melts  into 
the  yeast  of  waves,  the  candle  is  burnt  away  and  comes  to  an  end.  The 
substance  may  last  in  another  form,  but  the  phenomenon  or  appearance 
is  gone.  .  .  .  Thus,  by  the  theory,  of  Matter,  the  Noumenon,  we 
know  nothing,  and  therefore  cannot  know  tliat  it  is  indestructible.  Of 
Matter,  the  Phenomenon,  we  may  know  much.  And  one  main  thing  we 
know  of  it,  proved  by  hourly  experience,  is  that  it  both  may  be  and  con- 
tinually is  destroyed.  For  an  appearance  is  destroyed  and  perishes,  when 
it  ceases  to  appear." 

In  which  sent  en  ca^^,  as  in  all  accompanying  sentences  covering 
several  pages,  the  implication  is  that  Prof.  Birks  identifies  appear- 
Huce  in  the  philosophical  sense  with  appearance  in  the  popnlar  sense ! 
Everywhere  his  expressions  and  arguments  make  manifest  the  fact 
that  Prof.  Birks  thinks  the  meaning  of  phenomenon  in  metaphysical 
discussion,  is  no  wider  than  that  implied  by  its  derivation — something 
visible  !  Soands,  smells,  tastes,  are  in  his  view  not  phenomena ;  nor 
are  touches,  pressures,  tensions.  And  hence  it  results  that  since  when 
a  ponid  of  salt  is  dissolved  in  water  it  ceases  to  be  visible,  its  exist- 
ence, phenomenally  considered,  ends :  its  continued  power  of  affecting 
our  senses  by  its  weight,  to  the  same  extent  as  before  the  solution, 
not  being  consi(K*re(l  as  a  phenomenal  manifestation  of  its  existence ! 
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III  §  46,  when  commeniiDg  on  the  mental  confasion  which  meta- 
plijsical  discnssions  often  prodace,  I  have  ascribed  this  in  part  to 
the  misleading  connotations  of  the  words  ^appearance"  and 
^  phenomenon  ;  **  and  after  illustrating  this  have  said  : — 

*'So  that  the  implication  of  uncertainty  has  infected  the  Tery  word 
appearance.  Hence,  Philosophy,  by  ^ving  it  an  extended  meaning,  leads 
as  to  think  of  all  our  senses  as  deceiving  us  in  the  ssjne  way  that  the  eyes 
do ;  and  so  makes  us  feel  ourselves  floating  in  a  world  of  phantasms.  Had 
phenomenon  and  appearance  no  such  misleading  associations,  little,  if  any, 
of  this  mental  confusion  would  result.  Or  did  we  in  place  of  them  use  the 
term  effect^  which  is  equally  applicable  to  all  impressions  produced  on 
consciousness  through  any  of  the  senses,  and  which  carries  with  it  in 
thought  the  necessary  correlative  cause,  with  which  it  is  equally  real,  we 
should  be  in  little  danger  of  falling  into  the  insanities  of  idealism." 
This  caution  was  intended  for  the  general  reader.  That  it  might 
be  needed  by  one  who  should  undertake  to  deal  with  the  work 
critically,  never  occurred  to  me.  Not  only,  however,  does  it  seem 
that  Prof.  Birks  (who  quotes  the  last  three  words  of  the  paragraph) 
needs  such  a  caution,  but  it  further  seems  that  the  caution  is  thrown 
away  npon  him.  For  just  those  misinterpretations  of  the  words 
above  pointed  out,  are  the  misinterpretations  he  makes.  After  this 
I  shall,  I  think,  be  absolved  from  examining  further  his  metaphysical 
criticisms. 

Of  his  criticisms  upon  vurious  of  the  physical  doctrines  which  this 

work  contains,  I  will  notice  two  only — the  one  because  I  wish  to 

repudiate  a  view  which,  spite  of  abundant  evidence  to  the  con^ 

trary,  be  ascribes  to   me ;  and  the  other  because,  based  as  his 

statement  is  on  a  fact  which  he  misinterprets,  it  is  desirable  to 

give  the  right  interpretation  of  it.      On  page   188,  Prof.  Birks 

says: — 

'*  The  Essence  of  the  doctrine  held  by  Mr.  Grove,  Dr.  Tyndall,  and  Mr. 
Spencer,  and  which  the  last  has  made  the  foundation  of  his  whole  theory 
of  Physical  FataUsm,  is  that  there  is,  every  moment,  an  unchanging  total 
of  Force,  which  never  varies  in  amount,  while  it  incessantly  dianges  its 
form.  The  Force,  then,  which  persists,  must  be  a  present  existence.  But 
Potential  Energy  is  nothing  of  the  kind.  It  is  the  sum  of  trillions  of 
trillions  of  future  possibilities  of  force,  ranging  through  trillions  of  trillions 
of  different  future  intervals  of  time." 

Now  the  tacit  implication  here  is,  that  I  a'xept  the  doctrine  of 
Potential  Energy.  The  men  of  science  named,  with  many  others 
who  might  be  added,  hold  th'it  the  total  quantity  of  force  re- 
mains constant.  Against  these  it  is  urged  that  energy  in  becoming 
potential,  ceases  to  exist ;  and  that  therefore  the  doctrine  is  untrue. 
And  being  represented  as  holding  this  doctrine  in  common  with 
them,  I  am  said  to  have  based  my  general  fabric  of  conclusions 
upon  a  fallacy.  In  the  first  place  I  have  to  ask  on  what  authority 
Prof.  Birks  assumes  that  I  hold  the  doctrine  of  Potential  Energy  in 
the  way  in  which  it  is  held  by  those  named  ?  And  in  the  second  place 
[  have  to  ask  how  it  happens  that  Prof.  BirkH,el»borntely  criticising 
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my  views  step  bj  step,  deliberately  ignores  the  passapccs  in  which  1 
/  have  repudiated  this  doctrine?  In  the  chapter  oo  " The CoDtiouit j 
of  Motion/'  I  have,  at  considerable  length,  given  reasons  for  re- 
garding the  couerptioR  of  Potential  Energy  as  an  illegitimate  one; 
and  have  distinctly  stated  that  1  am  at  issue  with  scientific  friends 
on  the  matter.  Devoting,  as  Prof.  Birks  does,  his  chapter  entitled 
*^  The  Transformation  of  Force  and  Motion,"  to  the  incongruities 
which  resnlt  when  the  doctrine  of  the  Persistence  of  Force  is  joined 
with  the  doctrine  of  Potential  Energy,  as  commonly  received,  it  was 
doubtless  convenient  to  assume,  spite  of  the  direct  evidence  to 
the  contrary,  that  I  accept  this  doctiine,  and  am  implicated  in  all 
the  consequences.  But  there  can  be  but  one  opinion  respecting  the 
honesty  of  making  the  assumption.  Let  me  add  that  my  rejection 
of  this  doctrine  is  not  without  other  warrant  than  my  own. 
Since  the  ii<sue  of  the  last  edition  of  this  work,  containing  the  pas- 
sages I  have  referred  to,  Mr.  James  Croll,  no  mean  authority  as  a 
mathematician  and  physicist,  has  published  in  the  Philosophical  Mag^ 
azine  for  Oct.,  1876,  p.  241,  a  paper  in  which  he  shows,  I  think 
conclusively,  that  the  commonly  accepted  view  of  Potential  Energy 
cannot  be  sustained,  but  that  energy  invariably  remains  actual.  1 
harn  from  him  that  he  had  in  18G7  indicated  brieOy  this  same  view. 
The  remaining  case,  above  adverted  to  as  calling  for  comment, 
concerns  my  motive  for  suppressing  a  certain  passage  in  the  chapter 
en  ''  Ultimate  Scientific  Ideas,"  and  substituting  another  passage. 
Before  proceeding  to  state  ihe  re4i.sons  for  this  substitution,  and  to 
disprove  the  inferences  which  Prof.  Birks  draws  from  it,  I  may 
remark  that  it  is  usual  in  literary  criticism  to  judge  an  author  by  the 
latest  expression  of  his  views.  It  is  commonly  thought  nothing  but 
fair  that  if  he  has  made  an  error  (i  say  this  hypothetically,  for  in 
this  case  I  have  no  error  to  acknowledge)  he  should  be  allowed  the 
benefit  of  any  correction  he  makes,  l^rof.  Birks,  however,  appar- 
ently thinks  that,  moved  by  the  high  motive  of  '*  doing  God  ser- 
vice,** he  is  warranted  in  taking  the  opposite  courdO — perhaps 
thinks,  indeed,  that  he  would  fail  of  his  duty  did  any  regard  for 
generous  dealing  prevent  him  from  making  a  point  agaiu'^t  an 
opponent  of  his  creed. 

But  now,  saying  no  more  about  the  ethics  of  criticism,  I  pass  to 
the  substantial  question.  In  the  first  place,  I  have  to  point  out  that 
in  the  passage  suppressed  I  have  not  said  that  which  Prof.  Birks 
alleges.  He  represents  me  as  asserting  ^'  that  gravitation  is  a 
necessary  result  of  the  laws  of  space  "  (p.  227).  I  have  asserted  no 
such  thing.  lie  Fays  ^^  There  can  be  uo  d  priori  necessity  that 
every  particle  should  act  on  every  other  at  all  at  every  distance  " 
(p.  222).  I  have  nowhere  said,  or  even  hinted,  that  there  isany  snch 
a  priori  necessity.  Tlie  notion  "  that  gravitation  results  by  a  fatal 
ni'cepyity  from  tlic  laws  of  ppace,"  which  he  ascribes  to  me  (p.  22U} 
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iBOiie  which  I  shoal  J  rep.iJi  ite  as  ntterly  absurd,  and  one  which  is 
not  in  the  remotest  way  implied  by  anythin»i^  £  have  said.  What  I 
have  said  is  that  *'  Light,  Heat,  Gravitation,  and  all  cent/al  forces, 
vary  inversely  as  the  squares  of  the  distances,"  and  that  ^*  this  law  is , 
not  simply  an  empirical  one,  bat  one  dedacible  mathematically  from 
the  relations  of  space."  Now  what  is  here  said  to  be  ''  dedocible 
mathematically  from  the  relations  of  space  ?  *'  Not  a  thing,  or  a 
force,  but  a  law.  What  is  the  law  here  said  to  be  knowable  d 
pnorif  The  law  of  variation  of  any  or  every  central  force.  And 
what  is  alone  included  in  the  assertion  of  this  d  priori  law  ?  Simply 
this,  that  given  a  central  force  and  such  is  the  law  according  to 
which  it  will  vary.  Nothing  is  alleged  respecting  the  existence  of 
any  central  force.  Does  Prof.  Birks  contend  that  if  I  say  that 
light,  proceeding  from  a  centre,  necessarily  varies  inversely  as  the 
sqnare  of  the  distance,  I  thereby  say  that  the  existence  of  light 
itself  is  known  d  priori  as  a  resnlt  of  space  relations?  When  I 
assert  that  of  the  heat  radiating  in  all  directions  from  a  point,  the 
quantity  falling  on  a  given  surface  necessarily  decreases  as  the 
sqnare  of  the  distance  increases,  do  I  thereby  assert  the  necessary 
existence  of  the  heat  which  confonus  to  this  law  ?  Why  then  do  I, 
in  asserting  that  the  law  of  variation  of  gravity  ^^  results  by  a  falul 
necessity  from  the  laws  of  space  "  simultaneously  assert  ^*  that 
gramtation  results  by  a  fatal  necessity  from  the  laws  of  space?" 
Prof.  Birks,  however,  because  I  assert  the  first  says  I  assert  the 
second.  My  proposition — Central  forces  vary  inversely  as  the 
squares  of  the  distances,  he  actually  transforms  into  the  proposition 
— There  is  a  cosmical  force  which  varies  inversely  as  the  squares 
of  the  distances.  And  debiting  me  with  the  last  as  identical  with 
the  first,  proceeds,  after  his  manner,  to  debit  me  with  various 
resulting  absurdities. 

Having  thus  shown  that  the  passage  in  question  contains  no 
such  statement  as  that  which  Prof.  Birks  says  it  contains,  I  go 
on  to  show  that  I  have  not  removed  this  passage  because  I  have 
abandoned  the  belief  it  embodies.  Clear  proof  is  at  hand.  If  Prof. 
Birks  will  turn  to  the  "  Replies  to  Criticisms,"  contained  in  the 
third  volume  of  my  Kss(n/8:  Scientific^  Political  and  Speculative^ 
(pp.  334-337)  he  will  find  that  I  have  there  defended  the  above 
I  reposition  against  a  previous  attack ;  and  assigning,  as  I  have 
(lotie,  justification  for  it,  I  have  shown  no  sign  of  relinquishing  it. 
Why,  then,  Prof.  Birks  will  ask,  did  I  make  the  change  in  ques- 
tion? Had  his  mental  attitude  been  other  than  it  is,  he  might 
readily  have  divined  the  reason.  Knowing,  as  he  seemingly  doen, 
that  this  doctrine  which  he  criticizes  had  Ix'en  already  criticized  in 
a  similar  manner  (for  otherwise  he  would  scarcely  have  discovered 
the  change  I  have  made),  be  might  have  seen  cleerlj  enough  that 
the  passage  was  snpprest^ed  simply  to  deprive  opponents  of  the 
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opportunity  of  evading  the  general  argament  of  the  chapter  bj 
opening  a  side  issae  on  a  point  not  essential  to  its  argomeot. 

I'hc  chapter  has  for  its  subject,  certain  incapacities  of  the  hnman 
mind — a  sabject,  by  the  way,  on  which  theologians  are  never  tired 
of  enlarging  when  it  snits  their  own  parpose,  bat  on  which  an 
antagonist  may  not  enlarge  without  exciting  their  anger.  Vari- 
ous examples  of  these  incapacities  are  given,  to  justify  and  enforce 
the  conclusion  drawn.  Among  thfse  was  originally  included  the 
example  in  question.  Misrepresenting  it  as  Prof.  Birks  misrepre- 
sents it,  another  writer  had  before  him  similarly  based  on  his  mis- 
representation sundry  animadversions.  Though  still  regarding  the 
Htatement  I  had  actually  made  (not  the  one  ascribed  to  me)  as  valid 
I  concluded  that  it  would  be  best  to  remove  the  stumbling-block 
ont  of  the  way  of  future  readers ;  and  therefore  decided  to  replace 
the  illustration  by  another.  The  rest  of  the  chapter  remains  exactly 
as  it  was,  and  its  argument  is  not  in  the  remotest  degree  affected 
by  this  substitution.  Nevertheless,  Prof.  Birks,  wrongly  describing 
the  nature  of  the  illustration,  and  wrongly  attributing  the  removal 
of  the  illustration  to  change  in  my  belief,  also  wrongly  conveys  the 
impression  that  the  doctrine  which  the  illuBtration  contained  had 
some  vital  connection  with  the  general  argument  of  the  chapter 
and  with  the  doctrine  of  the  work ;  and  by  conveying  this  impres- 
sion calls  forth  exultation  from  religious  periodicals. 

Were  I  to  deal  with  Prof.  Birks'  book  page  by  page,  a  much 
larger  book  than  his  would  be  required  to  expose  his  mis-state- 
ments, perversions,  confusions.  The  above  examples  must  snffice. 
I  will  add  only  that  in  one  belief  of  his  I  cordially  agree  with  him. 
At  thd  close  of  his  preface  he  says — ''  I  think  that  t^^ose  who  take 
the  pains  to  read  my  strictures,  and  compare  them  with  the  state- 
ments of  the  work  to  which  they  are  a  reply,  will  find  the  effort 
repaid  by  a  clearer  apprehension  of  the  topics  in  debate."  And 
1  venture  to  join  with  this  the  expression  of  my  belief  that  if 
readers  follow  Prof.  Birks'  tacit  suggestion,  <*  a  clearer  apprehen- 
sion of  the  topics  in  debate"  will  not  result  from  acceptance  id 
bis  criticisma. 
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(For  tliis  Index  tlio  Author  is  indebted  to  F.  Howabd  Collins,  Esq. 

of  £dgbaston,  Birmingham.) 


•  A  priori  truth,"  defined,  179. 
Absolute,  the :  Mansel  on  conception  of, 

39-43,  76-9,   87-97;    also   iiainUton, 
74-6,  87-97. 

Adaptation,  an  instance  of  equilibration, 
501. 

Albumen,  number  of  atoms  in,  412. 

Alimentarj  canal,  erolution  of,  SHS-Of^. 

Amalgamation,  the  same  as  integration, 
573. 

America,  Central,  effects  of  subsidence, 
440. 

Animals,  tee  Biolo|j. 

Annealing,  molecukir  action  of,  291. 

Annnlosa^  longitudinal  and  transverse 
integration  in,  313. 

Appearance  and  phenomenon,  mis- 
leading associations  of.  158-9,  582. 

Armj,  evolution  of  an,  394. 

Arnold,  M.,  on  the  formula  of  evolution, 
569. 

Arts,  the :  integration  shown  by  324-7 ; 
also  heterogeneity,  350-4;  definiteness, 
378 ;  and  multiplied  effects,  45G. 

Assyria,  artistic  development  in,  350-4. 

Astaenefluviatilie,  transrerse  and  longi- 
tudinal integration  in,  314. 

Astronomy :  various  conceptions  of  solar 
motion,  103 ;  persistence  of  force 
exemplified  by  planetary  motion,  188 ; 
transformation  and  equivalence  of 
forces,  203-5;  the  laws  of  motion, 
227-9;  rhvthm  of  motion,  255-7; 
sidereal  and  solar  integration,  308, 330 ; 
increased  definiteness  of  evolving  solar 
system,  364;  greater  definiteness  of 
prevision  in,  376 ;   redistributions  of 

*  motion  in  evolving  solar  system,  385 ; 
instability  of  the  homogeneous  illus- 
trated by  stellar  distribution  and 
colour,  405-7 ;  by  the  nebular  hypo- 
thesis, 407-9 ;  and  bj  planetary 
orbits,  409 ;  the  multiplication  of 
effects,  485-7 ;  amegation,  467 ;  inde* 
PMidflDt,  or  p<dw(L  JWtwrJM  equili- 
Driii]iiy487| 
489} 
mMmt 


tion  illustrated,  by  nebular  genesis, 
4'JO ;  by  the  planetary  motions,  491-3 ; 
and  by  solar  heat  diffusion,  493-5; 
terrestrial  disintegration,  527;  univer- 
sal evolution  and  dissolution,  529-36 ; 
Sir  J.  Herschel  on  stellar  concentra- 
tion, 532 ;  gravitation  of  magellanic 
clouds,  532. 
Atheism  unthinkable,  31. 


BABI5ET,  J.,  on  nebular  hypothesis,  491. 

Bwer,  K.  E.  von,  ttie  formula  of,  337. 

Ball  and  string,  perceptible  and  latent 
activity  shown  by,  185. 

Beckett,  Sir  E.,  Origin  of  the  Laws  oj 
Nature^  565. 

Bee9,  the  sex  of,  443. 

Beliefs :  usually  founded  on  fact,  3-5 ; 
the  common  groundwork  of  opposed, 
5-11 ;  {see  also  Beligion.) 

Biology  :  relativity  of  knowledge  and 
the  nature  of  life,  82-6 ;  definition 
of  life,  84 ;  transformation  and  equi- 
valence of  forces,  208-11;  laws  of 
motion,  231-5;  rhythm  of  motion, 
26L-4;  universal  presence  of  in- 
tegration and  disintegration,  284 ; 
amount  of  contained  motion  in  ani- 
mals and  plants,  300-4;  and  their 
mutual  interdependence,  311-16; 
heterogeneity  of  evolving  organisms, 
334-7,  341 ;  Von  Baer's  formula,  337 ; 
increasing  definiteness  of  mammalian 
development,  367-70  ;  has  increasing 
definiteness  characterized  evolving 
flora  and  fauna  ?,  370-2  ;  redistribu- 
t'ons  of  motion  of  evolving  f unctic  ns, 
887-90;  instability  of  the  homoge- 
neous, 413-9 ;  multiplication  of  effects, 
441-8 ;  probable  effects  of  uphea^'als 
in  East  Indian  Archipelago,  444-7 ; 
gegPBgation,    470  -  4 ;    equilibration, 

in,  522-4. 

69-71, 449. 
les,  580-6. 
iral  supply, 
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BodT:  dislinguishable  from  space,  190, 
224. 

Boiicf«:  intcgmtion  in  os8if,vinjr,  312; 
heterogeneity  in  various  races,  341 1 
increased  definiteness,  369;  segrega- 
tion in  ossifjiug,  470-3. 

BoscoTich,  E.  J.,  tbcorj  of  matter,  52-4, 
59. 

Botanj :  transformation  and  cquira- 
lence  of  forces,  208-11 ;  laws  of 
motion,  231-5 ;  contained  motion, 
800-4;  mutual  interdependence  of 
animals  and  plants,  311,  315  ;  hetero- 
geneity of  evolving  plants,  334r-7 ; 
has  increasing  dcfiniteness  character- 
ized evolving  flora?,  370-2 ;  instability 
of  the  homogeneous,  413-9;  effects 
of  upheavals  in  East  Indian  Archi- 
pelago, 444-7 ;  plant  classification 
showing  psychical  segregation,  474-6. 

Brain :  causes  influencing  action  of,  215 ; 
integration  of  growth,  311. 

Brewster,  Sir  D.,  on  the  nebular  hypo- 
thesis, 491. 

Bronze,  eflTects  of  substitution  for  stor.e, 
453. 

Bullets,  projection  of,  194. 

Bumov,  Dr.  C,  on  musical  development, 
356.' 


CxyDLE :  cheinioal  explanation  of  burn- 
ing, not  philosophical,  274-6 ;  etrects 
on  igniting,  433. 

Cannon,  rhythm  consequent  upon  dis- 
charge, 252. 

Caoutchouc,  introduction  in  England  of, 
455. 

Cause,  the  First :  infinite  and  absolute, 
36-9;  Mansel  on,  39-43;  relativity 
of  knowledge  and  inconceivability  of, 
93  ;  is  unknowable,  108-13. 

Cause  and  effect,  popular  misconceptions 
of»  176. 

Centipedes,  unintegrated  and  homoge- 
neous motions,  390. 

Cliange,  universality  of,  2S1-3. 

Chemistry :  transformation  of  chemical 
action  into  other  modes  of  force,  201, 
202  ;  heat  as  facilitating  change,  292  ; 
stability  of  elements  and  compounds, 
293-5 ;  increasing  deflnitcness  of, 
377 ;  instability  of  the  homogeneous, 
402,  410-13  ;  segregation  of  analysis 
and  crystallization,  464 ;  dissolution, 
52C-7. 


Cilia,  homogeneous  and  indefinite 

menta  of,  390. 
Classification  :  a  progressiTe  integration, 

323 ;  considered  psychologicallj  with 

segregation,  474-6. 
Coherence,  (see  Integration). 
Coleridge,  8.  T.,  Terbal  "  desynonyruBi- 

tion,"  421. 
Colloids,  instability  of,  295. 
Comte,  A.:  co-ordination  of  knowledge, 

130  {     on    the    nebular    hypothesii^ 

491. 
Concentration,  (tee  Integration). 
Conception:    the  actual    and   tymbolie 

compared,  26-9 ;  the  preliminary  and 

complex,  305. 
Consciousness,  (*e«  Psychology). 
Conservation   of    energy,  objections  to 

the  term,  190. 
Conservatism :    advantages  of    a   theo- 
logical,    117-20 ;      contracted    with 

reform,  512. 
Contradictories  and  correlatives,  Hamil- 
ton on,  89  91. 
Creation,   an  inconceivable  hypothesis^ 

32-6. 
CroU,  J.,  on  potential  encrpy,  58k 
Crystalloids,  stability  of,  295. 
Crystals :  simple  evolution  illustrated  by, 

296;  influences  affecting  segregation, 

465  ;  conform  to  law  of   dissolution, 

525. 

Dancixo  :  rhythm  of,  265 ;  originaled 
with  poetry  and  music,  354-8. 

Darwin,  C. :  date  of  publication  of  Origin 
of  Speci€s,  V ;  "  nntnral  selection  "  and 
multiplication  of  effects,  447;  diver* 
gence  of  character,  474. 

Death  :  are  we  progressing  to  omni- 
present ?  514 ;  its  relation  to  dissola* 
tion,  522-4. 

Decomposition,  an  increase  in  indefinite 
heterogeneity,  361-4.  1 

Deflnitcness,  a  characteristio  of  erohl- 
tion :  the  evidence  from  astronomy^ 
364,  376;  geology,  364,  365-7 1 
meteorology,  367  ;  embryology,  867- 
70;  biology  with  botany,  370-2; 
sociology,  372-4, 377 ;  philolcjgy,  874 ; 
mathematics,  375 ;  mechanics,  876, 
378;  chemistry,  377;  physiology,  877 ; 
the  arts,  378;  literature,  379;  is  a 
secondary  phenomenon  of  evolution, 
380. 
Definition,  difBculies  altendini^,  VHk 
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Disease:  iherlijtliinof,262;  anincneiise 
in  indefinite  heterogeneitj,  361-4 ; 
hereditary  tnfcntinitwion  of ,  418 ;  exem- 
|diftes  multiplication  of  effects,  422. 

Dissolution :  definition  of,  285-6,  523  ; 
interdependent  with  eroiution,  518; 
law  supported  from  sociologj,  519-22 ; 
biology,  622-4;  geolo<;y  and  chemistry, 
624-7  ;  astronomy,  527  ;  considered 
uniTersaUy  with  eTolution,529-36,550. 

Divine  Bight,  substituted  for  belief  in 
divine  origin,  6. 

Division  of  labour,  social :  an  increase 
in  heterogeneity,  345-7;  illustrates 
instability  of  the  homogeneous,  425  ; 
multiplication  of  effects,  451-3  ;  and 
motion  along  line  of  least  resistance, 
479. 

Dress,  progressive  heterogeneity  of,  672. 

Eabth,  the,  conceptions  only  symbolic, 
25 ;  {see  also  Geology  ) 

Earthquakes :  exemplify  laws  of  motion, 
231 ;  periodicity  of,  2G0;  a  geologiift's 
not  a  philosophical  explanation,  27  V- 
6 ;   an  increase  in  indefinite  hetcro- 

J;eneity,  364. 
ects,  multiplication  of :  evidence  from 
astronomv,  435-7;  heat,  437;  geoloiiy, 
437-41, 444-7 ;  meteorology, 439, 441 ; 
embryology,  4(2-4;  botany  and 
aoology,  444  -7  ;  philology,  447  ; 
psychology,  4t8-51 ;  sociology,  451- 
6  ;  corollary  from  persistence  of  force, 
456-8 ;  final  summary,  548. 

£go  and  non-ego,  154-6. 

£gypt,  artistic  development  in,  350-4. 

£lectricity:  transfonnation  into  other 
modes  of  force,  200,  202  ;  rhythm  of 
the  current,  252. 

£lie  de  Beaumont,  L.,  the  earth's  irregu- 
larity, 206. 

Embryology  :  connection  between  vit:U 
and  physical  forces,  210 ;  exemplifies 
progressive  integration,  311-5;  in- 
(trcase  in  heterogeneity  of  all  organisms, 
334-7;  dedniteness  of  mammalian  de- 
velopment, 367-70 ;  instability  of  the 
homogeneous,  413-9;  multiplication 
of  effects,  4i2-4 ;  sex  dependent  on 
incident  forces,  443  ;  Xirkman*s  criti- 
cism, 567. 

Emotions,  {see  Fsychulogy). 

Energy:  "actual"  and  "potential," 
185,  189,  191 ;  the  author  asi^umed  to 
hold  doctrine  of  potential,  5SJ. 


Engine,  {see  Mechan'es). 

Sntozoa,  development  of,  443. 

Equilibration  :  four  orders  of,  487  ;  Itiw 
supported  from  astronomy,  490-5 ; 
geology,  495-8 1  biology  and  phy- 
siology, 498-502  ;  psychology,  502-7 ; 
sociology,  507-13  ;  an  I  persistence  of 
force,  513-7  ;  summary,  5:^9. 

Equilibrium,  unstable,  defined,  401. 

Equilibrium  mobile^  instances  of,  48  ),188. 

Error,  definition  of,  85. 

Ethnology:  evolution  of  mankind,  an 
increase  in  heterogeneity,  3*li2  ;  the 
savage  and  the  European  compared, 
4^18  ;  segregation  of  physical  and  psy- 
chical conditions,  476-80. 

Europe,  national  integration  in,  317, 572. 

Evolution :  su|>erior  to  the  word  in- 
volution, 286;  an  integration  of 
matter  and  dissipation  of  motion, 
286,  305 ;  simple  and  compound, 
287-90,  295-8,  329;  with  disso- 
lution the  total  history  of  exist- 
ence, 305 ;  characterized  by  coherence, 
327  ;  relative  nutuie  of  the  definition 
of,  330 ;  a  change  from  an  incoherent 
homogeneity  to  a  coherent  hetero- 
geneity, etc.,  360;  increase  in  definite- 
ness  a  secondary  phenomenon,  380  ;  a 
change  from  an  indefinite,  incoherent, 
homogeneity,  etc.,  380 ;  final  defini- 
tion. 39G  ;  persistence  of  force  under- 
lies phenomena  of,  398,  547-50  ;  reso- 
lutions accompanying  redistributions 
of  matter  and  motion,  399 ;  aid 
rendered  by  multiplication  of  effects, 
433-5 ;  which  is  deducible  from  per- 
sistence of  force,  458 ;  aid  rendered 
by  segregation,  459-67;  relation  to 
law  of  equilibration,  483-90 ;  can  end 
only  in  the  greatest  perfection,  517  ; 
mutually  interdependent  with  dissolu- 
tion, 518 ;  considered  universally  with 
dissolution,  529-36,  550;  the  final 
summary,  543-5 ;  universahty  of, 
545-7  ;  justified  by  unification  of  de- 
veloping knowledge,  552-4 ;  the  for- 
mula criticized  by  Tait,  563-70 ; 
Kirkman,  565-70  ;  M.  Arnold,  569  ; 
North  American  Review^  569 ;  T.  E. 
Cliffe  Leslie,  570-7  ;  M.  Guthrie,  577- 
80;  and  Birks,  580-6;  traits  asso- 
ciated in  the  definition  must  be  con- 
sidered as  a  whi)le,  571 ;  is  dependent 
on  conditions,  57 1,  576. 

Exutcnce,  the  ca^u.iion  of,  63  6. 


690 


SUBJECT-INDEX. 


Explanation,  limitation  of,  69  78. 
Eye,  deyelopment  of  the,  420. 

Facultt,  eapacitj  and  dcire  nsnally 
aseociated,  451. 

Fftshion :  rhjtlim  of,  269 ;  progressive 
heterogeneity  of  dress,  572. 

Fibrine,  number  of  atoms  in,  412. 

Figures, imental  derelopraent  and,  175. 

Fiji,  belief  in  ruler's  unlimited  power,  5. 

First  Cause,  {^ee  Cause,  the  First). 

JH-gt  Principletj  aim  and  scope  of,  xir. 

Fli-t  implements,  luck  of  precision  and 
definiteness,  378. 

Food,  equilibration  of  quantity  to  force 
expended,  499-501. 

Force :  inoomprehcnsibility  of,  58-61 ; 
underlies  time,  space,  matter,  and 
motion,  169;  the  intrinsic  and  ex- 
trinsic  forms  of,  190-2;  persistence 
of  relations  among  various  forms  of, 
193;  the  various  forms  qualitatively 
aid  quantitatiTcly  correlated,  197- 
202 ;  resolutions  aecom)ianying  re- 
distributions of  matter  and  motion, 
399  ;  heterogenous  effect  of  action  on 
homo(;eneous  aggregate,  426 ;  and  the 
multiplied  effects,  431-5 ;  Tail's  defi- 
nitions of,  564. 

Force,  persistence  of,  (see  Per-iBtcnce). 

Forces  :  ot  attraction  and  repulHion  sym- 
bols, not  realities,  223-5  ;  persistence 
of  force  underlies  paraUelogram  oft 
215;  persistence  of  relations  among, 
a  philosophical  truth,  272. 

Forces,  the  transfonnation  and  eqtdva- 
lence  of ;  shown  in  astronomy,  203-5  ; 
geologv,  205-8;  biology,  208-11; 
psycliology  and  physiology,  211-8; 
sociology,  218-21 ;  corollary  from 
persistence  of  force,  221;  a  philo- 
sophical truth,  273. 

OsNERALiTiBS,  whcn  unsug^cstive, 
665-70. 

Geology :  the  transformation  and  equi- 
valence of  foi-ces,  205-8  ;  laws  of  mo- 
tion, 229-31 ;  rhythm  of  aqueous  and 
igneous  action,  257-61 ;  changes 
undergone  by  species,  263  ;  segrega- 
tion of  silica  in  porcelain  clay,  293 ; 
terrestrial  integration,  809-11 ;  and 
heterogeneity,  3il-4 ;  the  record 
consistent  with  evolution  from  sim- 
ple to  complex,  337-41 ;  indefinite  j 
heterogeneity   ai  earthquakes,  365 ;  | 


increased  defloiteneM  infenUe  htm 
terrestrial  structure,  865-7;  moltt 
motion,  ori^na/tmg  in  moleealar,  888; 
redistributions  of  motion  from  earth's 
evolution,  386 ;  heterogeneity  of  tr^ 
rook,  403 ;  physical  e£fecta  oSf  instabi- 
lity of  the  homogeneooa,  410;  also 
chemical,  411-13  ;  multiplied  eifeeti 
of  diminishing  terrestrial  heat,  437 ; 
and  of  aqueous  and  atmoepherie 
agencies,  438-41 ;  probable  effects  of 
upheavals  in  East  Indian  archipelago^ 
414-7;  segregation  of  aqneous  and 
iin^eous  action,  468-70 ;  equilibntion 
illustrated,  48&-8 ;  also  lav  of  disso- 
lution, 525^7 ;  the  earth*e  diaintegia* 
tion,  527. 

Ghhss,  molecular  effect  of  annealing,  291. 

Government:  authority  and  fonctionsof, 
5-11 ;  evolution  of,  marked  by  in- 
creasing heterogeneity,  343-5;  also 
integration,  heterogeneity  and  definite- 
ness, 895;  and  by  equilibntioOt 
611-18. 

Ghranite,  segregation  of,  469. 

Gravity :  incomprehensibility  of,  60,103 ; 
shows  ''latent"  and  "perceptible** 
activity,  186 ;  terrestrial  effects  of,  205- 
8  ;  efiect  on  vascular  system,  234. 

Grove,  Sir  W.  E.,  The  CorreUUion  if 
thf.  Physical  ForeeSt  201. 

Growth:  laws  of  motion  exemplified, 
231-5;  universal  presence  of,  282; 
integration  of,  284 ;  shows  molecular 
becoming  molar  motion,  883. 

Guthrie,  M.  On  Mr.  Sfyencer*9  For- 
mtt/a  of  JSoolutioa,  577-80. 

Hakiltok,  Sir  W.  R. :  the  philosophers 
aj^reeing  in  relativity  of  knowledge, 
69 ;  on  the  absolute  and  infinite,  74^ 
87-97 ;  correhiUves,  89-91  ;  tnwt- 
worthiness  of  consciousness,  141. 

Harvests,  correlation  of  vital  and  physi- 
cal forces,  218-21. 

Heart,  the  :  spiral  form  of,  233  ;  mental 
influences  on,  237  ;  increas  ng  defi- 
nireness  of  development,  369. 

Heat :  of  air  breathing  animals,  132 ; 
transformation  into  other  mod^s  of 
force,  198-200, 202;  Joule's  mechanical 
equivalent,  202  ;  terrestrial  effects  of 
solar,  205-8 ;  a  cause  of  condensation 
or  diffusion,  282,  283;  molecular 
effects,  291 ;  chemical  stability,  293- 
6 1  simple  and  coaipound   evolaUon 
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iUoihiited,  295-8;  amount  possesised 
bj  organisms,  2d9,  800-4 ;  instability 
of  the  homogeneoas,  402  ;  multiplied 
effects  of  the  terrestrial  decrease,  410- 
8,  437  ;  action  on  simple  and  complex 
combinations,  412 ;  action  of,  on  sphere, 
427 ;  aids  segregation  in  granite,  469  ; 
equilibration  shown  by  solar,  493-5 ; 
necessarr  for  organic  and  inorganic 
dissolution,  523,  525,  627. 

Helmholtz,  H. :  on  solar  heat  difiVision, 
494;  terrestrial  motion  and  the  tidal 
ware,  496 ;  thermal  equivalent  of 
earth's  motion,  527. 

Heredity,  the  instability  of  the  hcmo- 
geneoiia,  417-9. 

Herschel,  Sir  J.  F.  W. :  ft  rotating 
etherial  medium,  492  ;  the  sun's  rays 
the  ultimate  source  of  eyery  motion, 
496 ;  stellar  concentration,  532. 

Heterogeneitr  of  matter:  its  increase 
during  evolution  shown  by  astronomy, 
830;  meteorology,  833 ;  geology,  331  > 
4;  biology  with  embryology  and 
botany,  334-7 ;  paleontology,  337-41 ; 
sociology,  341-7 ;  ethnology,  342 ; 
phi'ology,  317-50;  the  arts  and 
literature,  350-8. 

Heterogeneity  of  motion,  (see  Motion). 

llicrogUphics,  tlie  development  of,  349. 

Hinton,  J.,  on  direction  of  organic 
growth,  231-3. 

History,  definition  of  complete,  278-80. 

Homogeneous, instability  of  the:  401-5  ; 
evidence  from  mechanics,  402 ;  astro- 
nomy, 405-10;  geology,  403,  410; 
chemistry,  402,  410-13 ;  meteorology, 
413;  biology  with  embryology  and 
botany,  413-9;  psychology,  419-23; 
philology,  421 ;  sociology,  423-6  ; 
corollary  from  persistence  of  force, 
426-30 ;  relation  to  segregation,  462  ; 
summary,  547. 

Huxley,  Prof.  T.  H. :  on  persistence  of 
force,  190;  Prrsistent  Types,  339; 
osseous  eegregation,  472. 

Ideas  :  and  impressions,  143-57,  171 ; 
advantages  of  preliminary,  305. 

Impulsiveness,  influences  modifying,  450. 

India:  domestic  and  political  fixity  in, 
373-;  segregation  of  physical  condi- 
tions in,  477. 

Induction,  necessary  to  verify  deduc- 
tion, 307. 

Intiuite.  the :  Mansel  on  conception  of. 


89-43,  7B-9,  87-92 ;  also  Hamilton, 
74-6,  87-92. 

Insanity,  correlation  of  the  mental  and 
physical  forces,  216. 

Insects,  transformation  of  physical  an  J 
"vital  force  exemplified  by,  211. 

Integration  of  matter :  and  disint  gra- 
tion,  282 ;  the  p*  imnry  aspect  of 
evolution,  supported  by  a'trononiv, 
808;  geology,  309-11;  biology,  with 
embryology  and  botany,  311-6 ;  socio- 
logy, 816-19;  phUology,  319-23; 
science  and  meteorology,  323 ;  indus- 
trial and  lesthetio  arts,  324-7. 

Integration  of  motion,  {see  Motion). 

Involution  and  evolution,  the  t.erms.  286. 

Iron,  molecular  rearrangement  in,  291. 

Japan,  effect  of  Europjan  civilization 

in,  520. 
Joule,  J.  P.,  mechanical  equivalent  of 

heat,  202. 

Eant,  Im.,  space  and  time  forms  of  the 
intellect,  49. 

Kirkman,  T.  P.,  on  the  formula  of  evo- 
lution, 565-9. 

Knowledge  :  thought  transcended  by, 
16 ;  risumS  showing  limitations,  66  ; 
relativity  of,  82-6  %  d  'finition  of  com- 
plete, 278-80;  uii  ficitionof  develop- 
ing, 552-4. 

Languaob,  {see  Philology). 

Laplace,  P.  S.,  on  nebulous  ring  develop- 
ment, 408,  467. 

Latliam,  B.  G-.,  on  inflexional  language, 
321. 

Laughter,  laws  of  motion  exemplified 
by,  238. 

Law  :  of  continuity,  52,  57  ;  uniformity 
of,  195  ;  the  author's  belief  in  univer- 
sality of,  337  ;  increase  in  definitenesi 
of  evolving  statutes,  373  ;  developing 
systems,  and  the  formula  of  evolutiou, 
575-7. 

Leibnitz,  Q-.  "W.,  theory  of  matter,  52. 

Leslie,  T.  £.  Cliffe,  on  the  formula  of 
evolution,  570-7. 

Liberty :  general  establishment  of,  7  | 
equilibration  of,  513. 

Life  :  and  relativity  of  knowledge,  82-6 ; 
definition  of,  84. 

Light :  transformed  into  other  modes  of 
force,  201 ;  compound  rhythm  of 
inlcricrcnce,  253 ;  like  mode  of  pro- 
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d  notion  with  Bound,  321 ;  sei^gation 
exemplified,  46G. 

Literature  :  integration  of,  826 ;  hetero- 
geneity, 358 ;  iiici*ca8in£r  truth  t»f  re- 
presentation, 379 ;  multiplied  cifects 
of,  456. 

Liver,  development  of,  309. 

Logic,  definition  of  **  a  priori  **  and 
"  necessary  "  truths,  179. 

Magnetism  :  transformation  into  other 
modes  of  force,  200,  202 ;  illustrates 
laws  of  motion,  226 ;  rhythm  of  raria- 
lions,  257  ;  consequent  on  added 
motion,  291 ;  senega  tire  i)ower,  461 ; 
equilibration  and  the  solar-spot  cycle, 
497. 

Majorities,  usually  in  error,  5. 

Manifestations,  tho  vivid  and  faint, 
143-57,  171. 

Mannerit  and  Fashion^  essny  on,  341-. 

Mansel,  II.  L. :  on  tho  first  cause,  the 
absolute,  and  the  infinite,  39-43,  76-0, 
87-97  ;  conceptions  of  rational  theo- 
logy, 41 ;  consciousness  of  self,  65  ; 
attributes  being  asserted  of  the  abso- 
lute, 108. 

Marriages,  equilibration  to  means  of 
subsistence,  507. 

MarsvpicUia,  integration  of  genciative 
system  in,  314. 

Materialism  and  evolution,  555-9. 

Mathematics :  fi<;ures  and  nientnl  de- 
velopment, 175 ;  increase  in  definite- 
ness,  375. 

Matter:  divisibility,  50;  incomprehen- 
sibility, 50-^;  solidity,  51  ;  theories 
of  Boscovich,  52-4,  69  ;  Leibnitz,  52  ; 
and  Newton,  52-4, 69 ;  connection  with 
force,  58-60  ;  consciousness  of,  166  ; 
indestructibility,  172—1,  178;  crea- 
tion and  annihilation,  unthinkable, 
176-8;  and  space,  224;  inde  tructi- 
bility  of,  a  philosophical  truth,  272, 
276  ;  moleculnr  motion  and  re- 
arrimgenient  of  parts,  290-3 ;  con- 
tained motion  in  ortranic,  298-300, 
3 CX)-4 ;  effect  of  uniform  force  on 
uniform,  431-5. 

Maxwell,  J.  Clerk,  on  Thomson  and 
Tait's  Treatise  on  Natural  Fhilosophy^ 
564. 

Measurement,  unable  to  prove  persist- 
ence of  force,  192  a-c. 

Mechanics  :  progressive  integration  of 
Bjttciiiacry,  325}  iucreji&o  in  \\vdc\iuiU- 


ness  of,  876,  878  ;  iiistabilitj  of  the 
homogeneous  illustrated,  402 ;  malti* 
plied  eflects  of  locomotive  engine,  454 { 
dependent  moving  eqailibrium  abowii 
by  steam  engine,  487. 

Metanhysics :  sense  of  iUnsion  pfter 
reading,  1 58 ;  antagonism  resulting 
from  word  real,  159. 

Meteorology :  laws  of  motion  eTempli- 
fied,  229-31 ;  also  rhythm  of  motion, 
257-9  ;  effect  of  heat  on  cloada,  284 ; 
visibility  and  audibility  of  objects 
preceding  rain,  824;  climatic  effects 
of  terrestrial  irregularity,  338 ;  defi« 
nit  eness  of  phenomena  of,  367 ;  molar, 
originating  in  molecular  motion,  383 ; 
redistributions  of  motion  caused  by 
earth's  evolution,  386;  inatability  of 
the  homogeneous,  413;  multa  plied 
eif'ects  of  solar  action,  439 ;  probable 
effects  of  Central  American  subsidencn, 
4  &1 ;  segregating  effect  of  climate,  476. 

Microscopes,  great  exactness  of,  378. 

Mill,  J.  S.,  on  limit  to  industrial  pro- 
gress, 510. 

Monotremata^  integration  of  generative 
system  in,  314. 

Morbid  growths,  an  increase  in  indefi- 
nite heterogieneity,  361-4. 

Motion:  inconipreliensibility  of,  64-8; 
relativity,  55  ;  changing  to  rest,  57 ; 
conception  derived  from  experiences 
of  force,  167 ;  continuity  not  self- 
evident,  180-1  ;  Newton*»  first  law, 
182,  564;  "latent"  and  "peroep- 
fiblc,"  182-4,  184r-7;  of  celestial 
bodies  and  pendulum,  182-4;  eon* 
tinuity  known  in  terms  of  force,  187 ; 
and  involves  its  persistence,  188 ;  trans- 
formed into  heat,  electricity,  &c.,  197- 
2t)2 ;  along  line  of  least  resbtanoe^ 
225-7 ;  general  laws  of  direction,  227 ; 
laws  supix)rted  by  astronomy,  227-9  ; 
meteorology,  229-31 ;  geology,  229- 
31 ;  biology  and  botany,  231-5 ;  psy- 
chology, 235-9;  sociology,  239-45; 
spiral  direction,  232  ;  persistence  of 
force  underlies  laws  of  direction, 
245-9;  universal  rhythm  of,  250-5, 
illustrated  from  astronomy,  255-7; 
magnetism,  257 ;  meteorology,  257-9; 
geology,  257-61 ;  biology  with  physio- 
logy and  palfiBontology,  261— 4,  388- 
90 ;  psychology  with  the  arts,  264-6, 
354-8,  504;  sociology,  266-9,  512; 
corulUry  fi-om  pcrsislenoe  of   lurce^ 
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269-71 1  final  summary,  540 ;  con- 
tinuity of,  a  philosophical  truth,  272  ; 
ftlfo  lair  of  direction,  273 ;  facility  of 
an  aggregate  to  undergo  rearrange- 
ment, 288-90 ;  through  space,  and 
efiecta  of  incident  forces,  288-90; 
amount  in  organic  matter,  298-304; 
integration,  heterogeneity,  and  dis- 
tinctness of  ita  evolution,  381-5; 
shown  by  geology,  383  ;  meteorology, 
883,  386 ;  astronomy,  385  ;  biology 
with  physiology,  387-90  ;  psychology, 
890-4 ;  philology,  391-3  ;  sociology, 
894;  finally  results  in  cesmtion,  483-5; 
molar,  changing  to  molecular,  and  its 
relation  to  universal  evolution  and 
dissolution,  529-3G ;  final  summary  of 
the  laws  of  direction,  &10. 

Mountains :  rhythm  in  rain  caused  by, 
258;  altitude  and  thicknejs  of  the 
earth's  crust,  310,  333,  437. 

Movement,  (*ee  Motion). 

MultipUcation  of  effbcts  (see  Effects). 

Muscle  t  transformation  and  equivulcnre 
of  its  action  to  the  sensation^}  causing 
it,  212-14;  contraction  caused  by 
interrupted  nerve  discharge,  264 ; 
equilibration  of  expenditure  to  nuti-i- 
tion,  500. 

Music  :  rhythm  of,  265  ;  and  progres- 
sive integration,  326 ;  originated  with 
poetry  and  dancing,  354r-8. 

X^ATTTBAL  selection :  implies  change  along 
lines  of  least  resistance,  234 ;  relation 
to  multiplication  of  efiects,  447. 

NtUure:  Thomson  and  Tait's  Treatise 
en  Natural  Philosophy, bQ^\  "Force" 
by  Tait,  564 ;  Beckett's  Origin  of  the 
Laws  of  Nature,  565. 

Ifebular  hypothesis,  (see  Astronomy). 

Kerves,  transverse  integration  of,  in 
annulosat^nd  Crustacea,  314;  (see  also 
Psychology). 

Newton,  Sir  I. :  theory  of  matter,  52-4, 
59 ;  on  force  of  gravity,  69,  103  ;  his 
fij'st  law  of  motion,  182,  564. 

Nitrogen :  instability  of  compounds,  295 ; 
amoimt  in  animals  and  plants,  301. 

North  American  Reoicw,  on  formula  of 
evolution,  569. 

Object  and  subject,  154-7,  171. 
Orange  and  Earth's  crust,  438. 
Organic  matter,  (see  Matter). 
Origin  of  Species,  The,  date  of  pub^ica-  ; 


tion,  V. ;  "  natural  selection "  and 
multiplication  of  effects,  447. 

Ostrich,  osseous  segregation  in,  471. 

Owen,  Sir  K.,  on  anoplotheriuM  and 
paleotherium,  340. 

Pain,  varying  rhythm  of,  266. 

Painting,  (see  Arts). 

Pala?ontology  :  rhythm  of  motion  shown 
by,  263 ;  its  record  consistent  with 
evolution,  337-40. 

Pantheism,  inconceivability  of,  32. 

Pendulum  :  **  latent "  and  "  percep- 
tible" activity,  182-4;  alteration  of 
rate  by  locality,  384. 

Persistence  of  force :  underlies  continuity 
of  motion,  188 ;  transcends  demonstra- 
tion, 192a-d  ;•  definition,  192d ; 
underlies  uniformity  of  law,  195  ;  and 
transfomintion  and  equivalence  of 
forces,  221 ;  and  laws  of  motion,  245-9 ; 
and  rhythm  of  motion,  269>-71 ;  a 
philosophical  and  universal  truth,  272; 
underUes  phenomena  of  evolution, 
398 ;  and  instability  of  the  homo- 
geneous, 426-30 ;  and  multipUcation 
of  eflFects,  45H-8;  and  scin'egation, 
4S0-2 ;  and  law  of  equilibration, 
513-7 ;  summary,  showing  it  to  bo 
the  ultimate  truth,  539;  and  evolution 
to  result  from,  547-50. 

Phenomenon  and  appcamnco :  their 
misleading  associations,  108;  misin- 
terpreted by  Birks,  582. 

Philology :  language  and  the  dispersion 
of  mankind,  14 ;  errors  of  verbal  mis- 
interpretation, 158-62 ;  integration, 
shown  by  agglutination  of  language, 
319-23  ;  by  fewer  number  of  syllables, 
820;  by  increasing  coherence,  321; 
and  grt?ater  complexity  of  sentences, 
322 ;  incoherence  of  Chinese,  321 ; 
Latham  on  inflexional  languages,  321 ; 
completeness  of  English  language, 
847;  increaso  in  heterogeneity  of 
written  and  spoken  language,  347-50 ; 
development  of  if^Titing,  352  ;  inte- 
gration, heterogeneity,  and  definiteness 
of  evolving  speech,  374, 391-4;  hetero- 
geneity, **  desynonymization  **  of 
words,  421 ;  establishes  racial  com- 
munity, 4r48 ;  unsuggestiveness  of 
abstract  words,  565-70;  Leslie  on 
language  and  law  of  evolution,  571. 

Philosophers,  and  relativity  of  know- 
ledge, 69. 
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Philosophrt  liTpothesis  of  first  cause, 
86-9 ;  Hamilton  on  the  absolute  and 
inftnite,  74-6,  87-97;  also  Mansel, 
89-43,  76-9,  87-97  ;  Tailed  interpre- 
tations of,  128-31 ;  eompletely  unified 
knowledge,  131-4;  general  and  spe- 
cial, 134 ;  must  assume  intuitions 
necessary  to  thought,  137 ;  and  justify 
them,  138-40 ;  also  assume  conscious- 
ness trustworthy,  140-2 ;  the  postu- 
lates adopted,  157,  171 ;  errors  from 
Tcrbal  misinterpretation,  158  -  62 ; 
rehition  to  science,  272-7 ;  reaumi  of 
the  laws  constituting  it,  278  ;  should 
B  ek  law  of  continuous  redistribution 
of  matter  and  motion,  277  ;  and  nnify 
history  of  existences,  278-80  ;  formula 
must  comprehend  evolution  and  dif- 
fusion, 281 ;  induction  necessary  to 
Terify  deduction,  807;  summary  of 
its  relation  to  OTolution  and  dissolu- 
tion, 539-43  ;  to  science  and  religion, 
551  ;  and  conclusion,  with  the  doc- 
trines re-stated,  555-9. 

Phosphorus  in  the  brain,  215. 

Physiology :  knoioing,  illustrated  by  pro- 
cesses of,  71  ;  tranefaruiation  and 
equivalence  of  forces,  212-16  ;  rhythm 
of  motion,  261 ;  increasing  definite- 
nosB  of,  377 ;  integration  of  alimentary 
canal,  388-90 ;  correlation  of  organs 
to  functions,  498-502. 

^h^Hologif,  Trantceii'lentftl^  and  Origin 
of  Spfcie$y  dates  of  publication,  T-vi, 

Piano,  thought  and  concept  of,  95. 

Pleasure,  varying  rh\  thm  of,  266. 

Poetry:  rhythm  of,  265;  originated 
with  music  and  dancing,  854-H. 

Political  economy,  rhythm  in  the  pro- 
cesses of,  266-9. 

Population :  equilibration  of,  507,  510  ; 
dissolution  shown  by  decrea.'«e,  521. 

Pressure,  hypothesis  of  an  universal, 
223-5. 

JPrimeiple*  of  Biology,  general  aim  and 
scope,  xiv. 

JPrineipls9  of  Moralitit,  general  aim  and 
scope,  zvii. 

JPrincipleg  of  P^ychologg,  general  aim 
and  scope,  xv. 

Primoiple*  of  Sociology ,  general  aim  aud 
soope,  XT. 

Printing,  the  development  of,  852. 

ProgreUf  iU  Law  and  Cause,  and  Origin 
of  8pecie$ :  dates  of  publication  v,  337. 

Protein,  oluiracterislics  of,  298-300. 


Protestantism  and  Catholicism,  115. 

Protozoa  f  extreme  indefinileness,  871  f 
and  lack  of  diflerentiated  pacts,  414 

Psychology  :  knowledge  transoeiided  by 
thought,  16;  actmd  mod-  symbolio 
oonceptions,  26-9 ;  Hansel  on  the 
absolute  and  infinite,  89-48,  76-9, 
87-97  ;  consciousness  only  conceivabls 
as  a  relation, — Mansel,  40;  durattou 
of  consciousness  inoonceiTuble,  61-8; 
also  its  substance,  63-6;  reUtinty 
of  cognitions,  69-73, 185-8;  Hamiltoa 
on  the  absolute  and  infinite,  74-6^ 
87-97 ;  likeness  implied  by  com- 
plete act  of  oonsoiousneas,  79-82; 
the  definite  and  indefinite  forms  of 
consciousness,  87-91, 91 ;  the  belief  in 
the  actuality  behind  appearances, 
93-7 ;  formation  of  a  thought  showij 
by  concept  of  piano,  95  ;  philosophy 
must  a«8ume  consciousness  trust- 
worthy, l'10-2;  the  two  classes  of 
manifestations,  143-57  ;  relation  the 
nniTcrsal  form  of  thought,  162 ;  ex* 
poriences  of  fjrce  underlie  modes 
of  consciousne.^,  169  ;  recognition  of 
"  necessary  truths,"  174-6  ;  the  con- 
ception of  force,  192 ;  correlation  and 
equivalence  of  physical  and  mental 
forces,  211-18 ;  the  laws  of  motion 
exemplified,  235-9  ;  also  rhTthm  of 
motion,  264-6,  354-8,  504;  the  inte- 
gration, etc.,  displayed  by  evolving 
phenomena  of,  890-4;  instability  of 
the  homogeneous  exemplified,  419-23; 
also  multiplication  of  effects,  448-51 ; 
persistence  of  force  underlies  assertion 
of  dissimilarity,  457;  segregation  of 
developing  nerve  structure,  474-6 ; 
and  of  men's  affinities,  476-B ;  equili- 
bration shown  by  moral  and  nervous 
adaptations,  502-7  ;  rhythm  exempU- 
ficd  by,  504;  mental  defects  from 
studying  one  group  of  sciences,  570. 

Pythagoras,  philosopuy  defined  by,  128L 

Eailways:  rhythm  of  trains,  252 1 
integration  exemplified  by  clearing 
house,  318 ;  multiplied  effects  of,  454b 

Real,  definition  of,  159-62. 

Reform,  contrasted  with  conservatism, 
512. 

Religion :  relation  to  science,  11-18 1 
universality,  and  independent  evolu« 
tion  of,  13-17  ;  antagonism  shown  to 
science,  17-20;    the  subject   mattef 
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tranfloeiids  experience,  17  ;  the  f  anda- 
neotal  verity  of  its  Taricd  forms, 
17,  121;  the  disooTery  of  which 
would  sid  its  derelopment,  20-8  ;  can 
onlj  coalesce  with  science  in  some 
ah«tra4;t  truth,  28 ;  the  Tarions  creeds 
defined,  43  ;  Uie  underlyipg  m^steij, 
hbsolute,  43«6;  summary  reconciling  it 
wiUi  science,  98 ;  its  gradual  purifica- 
tion, 99-102;  instacoes  of  its  irre- 
ligion,  101  s  die  purification  effected 
bj  science,  102-5 ;  a  necessary  corre- 
lative to  science,  10&-8 ;  the  ultimate 
cause  unknowable,  108^13 ;  and  of 
which  no  attributes  should  be  asserted, 
108 ;  its  approximation  to  the  truth 
dependent  on  contemporary  mental 
development,  116  -  20 ;  its  imper- 
fections relative,  116,  121 ;  advantages 
of  conservatism  in,  117-20 ;  toleration 
needful  in  dealing  with  its  beliefs, 
120-3;  rhythm  £splajed  by,  268; 
heterogeneity  shown  by  its  evolution, 
843-5  i  rel^;ious  character  of  early 
art,  351 ;  the  poetry,  music,  and 
dancing,  of  its  ancient  festivals,  354 ; 
summary  of  its  relation  to  philosophy 
and  science,  551 ;  and  conclusion 
with  doctrines  re-stated,  555-9. 

Bespiration,  explained  to  illustrate 
knowing^  71. 

Sost,  olumging  to  motion,  unthinkable, 
67- 

Ekizopods,  without  limiting  membrane, 
414. 

Bhjthm,  (»e«  Motion). 

Rivers,  lateral  imdulations  of,  251. 

Beads  follow  line  of  least  resistance, 
242. 

Bulers,  varied  interpntations  of  their 
origin  and  power,  5-11. 

Salutations,  the  heterogeneity  of  their 
evolution,  344. 

Sand,  rhjthm  sliown  by  ridging  of,  254. 

Scales,  instability  of  the  homogeneous 
exemplified  by,  402. 

Science :  general  justification,  17-20 ;  a 
higher  development  of  common  know- 
leage,  18;  is  prevision,  19;  deceases 
superstition,  102;  instances  of  its 
beinz  unscientific,  104 ;  is  partially 
unified  knowledge,  131-4, 554;  rhythjn 
of  its  varied  eras,  2()9  ;  and  philiyso- 
pby,  272-7;  its  piogrcssive  integra- 
tion, 323-4 ;  mutual  inU-rdcpendcuce 


of  its  division,  328 1  increase  in  hetero- 
^neity,  359  ;  and  definiteness, 
376-8;  exemplifies  multiplication  of 
etTects,  456 ;  final  summary  of  its  re- 
lation to  philosophy  and  rdigion,  551; 
and  conclusion  with  the  doctrines  re- 
stated, 555-9 ;  mental  discipline  of, 
570 ;  (see  aUo  Religion). 

Sculpture,  (see  Arts). 

Segregation :  the  varied  modes  of  action 
of,  460-7 ;  illustrated  from  magnetism, 
461;  chemistry,  466;  light,  466; 
astronomy,  467;  geology,  468-70; 
biology  with  osteology,  470-4;  psycho- 
logy, 474-6, 476-8 ;  meteorology,  476 ; 
sociology,  with  ethnology  and  anthro- 
pology, 476-8  ;  rdsumS,  480-2;  final 
summary,  518. 

Self,  its  cognition  forbidden  by  nature 
of  thought,  G3-6. 

Self-creation  an  inconceivable  hypothe- 
sis, 32. 

Self-existence,  an  inconceivable  hvpothe* 
sis,  30-2. 

Sex,  and  the  embrvo,  413. 

Ship  :  relativity  of  motion,  55 ;  rhytlim 
of  motion,  250. 

Shops,  integration  dij>pliyed  by,  573. 

Small  pox,  multiplied  effects  of,  412. 

Sociology :  transformation  and  equira* 
lence  of  the  social,  vital,  and  physical 
forces,  218-21  ;  laws  of  motion  illus- 
trated by  a  society's  growth,  239-41 ; 
by  localization  of  industries,  241 ;  by 
barter,  etc.,  241-3 ;  and  by  commerce, 
218-5  ;  exemplifies  rhythm  of  motion, 
266-9, 512 ;  progressive  integration  of 
societies,  316-19 ;  the  increase  in 
heterogeneity  of  civilization,  841-7; 
and  in  the  definiteness  of  an  evolving 
society,  372-4 ;  increasing  definiteness 
of,  377 ;  integration,  heterogeneity,  and 
definiteness  of  social  evolution,  394 ; 
the  instability  of  the  homogeneous, 
423-6  ;  multiplication  of  efiecto,  451- 
6;  segregation,  476-80 ;  equilibration, 
507-13  ;  law  of  dissolution  conforjied 
to  by  an  evolving  society,  519-22. 

Sound  and  light,  their  like  modes  of 
production,  324. 

Space:  without  limit,  inconceivable,  16 1 
also  its  non-existence  and  creation,  34 ; 
wholly  incomprehensible,  47-50  ;  its 
inconceivability  an  argument  for  rela- 
tivity of  knowledge,  93  ;  « xpt-riences 
C'f    force    underlie    eonsciousiiess    of. 
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lfi2-6;  how  distinguishable  from 
body,  190,  224. 

Species :  rhythm  in  increase  and  dccrense, 
262  ;  pal»ontoIo^cal  evidence,  263  ; 
are  th(>y  becoming  more  definitely 
marked  ?  371 ;  instability  of  the 
homogeneous,  418  ;  also  segregation, 
473  ;  and  equilibration,  502. 

Sphere,  action  of  radiant  heat  on,  427. 

Spiritualism  and  evolution,  555-9. 

Sponges,  general  indefiniteness  of,  371. 

Statue,  intrinsic  and  extrinsic  absurdity 
exem])lified  by,  568. 

Stephenson,  Q-.,  on  solar  rays,  496. 

Stewart,  B.,  and  P.  G.  Tait,  The  Uasecn 
Univerte,  563. 

Subject  and  object,  15 1-7. 

Substance,  {see  Matter). 

Sugar,  segregation  in  preserves,  203. 

Sun,  the :  varied  terrestrial  effects,  205-8 ; 
plant-life  dependent  on,  208 ;  inspira- 
tion increased  by,  213  ;  correlation  of 
social  and  physical  forces,  220  ;  reilis- 
tribution  of  motion  effected  by,  883  ; 
its  reserve  of  force,  493-5. 

Supply  and  dcmaud,  5U8- 10. 

Tatt,  Prof.  P.  G.,  T/ie  Unseen  Universe^ 
563 ;  on  the  formula  of  evolution, 
663-70  ;  lecture  on  Forte,  564. 

Tape- worm,  development  of,  113. 

Temperature,  (#"«?  Hcjit). 

Tension,  the  hypothesis  of  an  universal, 
223-5. 

Theism,  hypothesis  inconceivable,  33-6. 

Theology,  Mansel  on  fundament ul  con- 
ceptions of  mtiunal,  41 ;  {see  also 
Religion). 

Tlieories,  the  basis  common  t^  all,  44. 

Tide,  Uclmliollz  on  terrestrial  eUccts  of, 
496. 

Time :  incomprehensibility  of,  47-50  • 
relativity  of  knowledge  shown  by,  93  ; 
consciousness  of,  arises  from  ex2>eri- 
enoes  of  force,  162-5. 

Top,  equilibration  of  spinning,  435. 

Trains,  (see  Railways). 

TraiMcendental  Physiology^  ond  Origin 
of  Species:  their  dates  of  publication, 
v  ;  chapter  on  "  instability  of  the  ho- 
mogeneous *'  a  development  of,  401. 


Truth:  definition  of,  85,  139;  • 
"  necessary,"  174-6  5  *'  a  priori  "  and 
"  necessary,**  179  ;  words  expres sin; 
the  highly  abstract  imsuggestive,  565- 
70. 

Tuning-fork,  persistence  of  force,  269-71. 

Tyndall,  Prof.  J.»  on  the  rhythm  of 
motion,  258. 

Uniybbsb,  the:  hypothesis  of  self- 
existence,  30-2  ;  of  atheism,  31 ;  of 
Bi'lf-creat  ion,  32 ;  and  of  creation  b/ 
external  agency,  33-6. 

Unknowable,  the :  8-123,  551 ;  tlie  ulti- 
mate cause  is.  108-13  ;  the  two  cLu^  « 
of  its  manifestations,  143-57 ;  sum- 
mary of  its  relation  to  the  knowable, 
551. 

Unseen  Universe,  criticism  of,  663. 

Unstable  equilibrium,  definition  of,  401. 

Vabwish,  effect  of  drying,  403. 

Vascular  system  :  influenced  by  force  of 
gravity,  234 ;  heterogeneity  of  its  evo- 
lution, 388 ;  and  multiplied  effects,  442. 

Velocity,  in' er mediate  degrees  of  a 
changing,  52,  57. 

Vertebrata :  transverse  and  longitudinal 
integration  of,  313-5  ;  also  hetero- 
geneity of  osseous  system,  341. 

Vessel,  (see  Ship).        ^ 

Vision  deceptive  when  unverified  bj 
touch,  158,  162. 

Volcanoes :  laws  of  motion  illiistraled 
by,  231 ;  rhythm  of  eruptions,  259. 

Watch,  theolosioal  simile,  110. 

Water  :  laws  of  motion  shown  by,  230; 

rhythm   camsed   in   opposing    objects 

by,  250,  254;  organic  redistributions 

eifectcd  bv,  300-4 ;  segregative  power 

of,  460,  463,  468. 
Weighing    and    persistence    of     force, 

192  a-o. 
Weight,  popular  misoonceptions  of,  176. 
Whewcll,  Dr.  W.,  on  increasing  definite- 

noiis  of  science,  375-8. 
Wind,  se^gative  action  of,  460,  463. 
Words  and  abstract  truths,  565-70;  (f«# 

aUo  Philology). 
Writing,  (see  Philology). 


OPINIONS  OF  THE  PRESS. 


Ms.  Spekcer's  philosophical  series  is  published  l>7  D.  Applet 
A  Co.,  Neiv  York,  in  quarterly  parts  (80  to  100  pages  each),  hj 
ii^bscription,  at  two  dollars  a  year.  ^^  First  Principla^  is  issued 
us  one  Tolume,  and  four  parts  of  Biology  have  appeared.  We 
subjoin  some  notices  of  his  philosophy  firom  American  and  Englidi 
reviews : 

Ih>m  iJU  NaUonal  QuarUrljf  Bensw  (American). 

Comte  thus  founded  tociml  science,  and  opened  a  path  for  future  disooTerert; 
but  he  did  not  peroeiye,  any  more  than  prerious  inquirers,  the  fundamental  law 
of  human  eyolution.  It  was  reserred  for  Herbert  Spencer  to  disoorer  this  alU 
comprthensiTe  law  which  is  found  to  explain  alike  all  the  phenomena  of  man's 
history  and  all  those  of  external  nature.  This  sublime  diseoverf,  that  the  uiii> 
Terse  is  in  a  continuous  process  of  eyolution  fh>m  the  homogeneous  to  the  hela- 
rogeneous,  with  which  only  Newton's  law  of  grayitation  is  at  all  worthy  to  be 
compared,  underlies  not  only  physics,  but  also  history.  It  reyeals  the  law  to 
which  social  changes  conform. 

Ihmi  t/ie  vfvrimtun  Examinm; 

Beyerent  and  bold — reyerent  for  truth,  though  not  for  the  forms  of  truth,  and 
not  for  much  that  we  hold  true — bold  in  the  destruction  of  error,  though  with- 
out that  Joy  in  destruction  which  often  claims  the  name  of  boldness; — these 
works  are  interesting  io  themselyes  and  in  their  relation  to  the  current  thought 
of  the  time.  They  seem  at  first  sight  to  form  the  turning  point  in  the  positiye 
philosophy,  but  closer  examination  shows  us  that  it  is  only  a  new  and  marked 
stage  in  a  regular  growth.  It  is  the  positiye  phflosophy  reaching  the  higher 
relations  of  our  being,  and  establishing  what  before  it  ignored  because  it  had  no 
reached,  and  by  ignoring  seemed  to  deny.  This  system  formerly  excluded  the 
ology  and  psychology.  In  the  works  of  Herbert  Spenoer  we  haye  the  rudiments 
of  a  positiye  theology  and  an  immense  step  toward  the  perfection  of  the  soienee 
of  psychology.  •  •  •  Such  is  a  brief  and  meagre  sketch  of  a  diseussioa 
which  we  would  commend  to  be  followed  in  detail  by  eyery  mind  interested  io 
theological  studies.  Herbert  Spencer  comes  in  good  ihith  from  what  has  been 
eo  long  a  hostile  camp,  bringing  a  flag  of  truce  and  presenting  terms  of  agreoi 
mant  meant  to  be  honorable  to  both  parties :  let  us  giye  him  a  candid  hearing 
27 


598  OFINIOHS  OF  THX  FBB88. 

•    •    •    lo  eondraioii,  we  would  remtrk  fhai  tbe  work  of  Herbert  Speneer  re 
ferred  to  (First  Principles)  is  not  mainly  tlieologieal,  but  will  ^eseni  tbe  leies; 
And  broedest  generalizations  of  science,  and  we  would  commend  to  oor  leeden 
tbis  antbor,  too  little  known  among  us,  as  at  once  one  of  tbe  clearest  of  teacberi 
and  one  of  tbe  wisest  and  most  bonorable  of  opponents. 

Ihnu  th$  New  EngUmdtr, 

Tbongb  we  find  bere  some  nnwarranted  assomptions,  as  well  as  some  grave 
ovissionsy  yet  tbis  pert  (Laws  of  tbe  Knowable)  may  be  ooneldered,  upon  tbs 
wbole,  as  a  fine  specimen  of  scientific  reasoning.  Considerable  space  is  devoted 
to  tbe  "Law  of  Evolation/'  the  discovery  of  wbicb  is  tbe  antbor's  diief  claim  to 
originality,  and  certainly  evinces  great  power  of  generalisation.  To  quote  the 
abstract  definition  without  a  lull  statement  of  tbe  inductions  from  wbieb  it  is 
derived  would  convey  no  fidr  impression  of  tbe  breadth  and  strength  of  ths 
thought  wbicb  it  epitomizes.  Of  Mr.  Spencer's  general  charaoteristies  as  a  wri- 
ter, we  may  observe  that  bis  style  is  marked  by  great  purity,  clearness,  and 
force;  though  it  is  somewhat  diffuse,  and  the  abstavct  nature  of  some  of  bis  top- 
ics occasionally  renders  his  thought  diiBcnlt  of  apprehension.  His  treatment  of 
his  subjects  is  generally  thorough  and  sometimes  exhaustive;  his  arguments  sie 
always  ingenious  if  not  always  convincing ;  his  illustrations  are  drawx  from  al- 
most every  accessible  field  of  human  knowledge,  and  bis  method  of  <*  putting 
things"  is  such  as  to  make  the  most  of  his  materials.  He  is  undoubtedly  enti- 
tled to  a  high  rank  among  tbe  speculative  and  philosophic  writers  of  tbe  present 
day.    •    •    » 

In  Mr.  Spencer  we  have  tbe  example  of  a  positivist^  who  does  not  treat  the 
subject  of  religion  with  supereilious  neglect,  and  who  illustrates  by  bis  own 
method  of  reasoning  upon  tbe  highest  objects  of  human  thought,  the  value  of 
those  metaphysical  studies  which  it  is  so  much  the  fashion  of  bis  school  to  de> 
ery.  For  both  these  reasons  the  volume,  which  we  now  propose  to  examine, 
deserves  the  careful  attention  of  the  theologian  who  desires  to  know  what  one 
of  the  strongest  thinkers  of  his  school,  commonly  thought  atheistic  in  Ite  teedeo- 
eies,  can  say  in  behalf  of  our  ultimate  religious  ideas.  For  if  we  mistake  not,  in 
spite  of  the  very  negative  character  of  his  own  results,  he  has  furnished  some 
strong  arguments  for  tbe  doctrine  of  a  positive  Christian  theology.  We  shall  be 
■dsta^en  if  we  expect  to  find  him  carelessly  passing  these  matters  by  (religioas 
fUth  and  theological  science)  as  in  all  respects  beyond  knowledge  and  of  no 
practical  concern.  On  the  contrary,  he  gives  them  profound  attention,  and 
arrives  at  conclusions  In  regard  to  them  which  even  the  Christian  theologiaa 
must  allow  to  contain  a  large  measure  of  truth.  While  showing  thetMMforaJUM 
matur4  of  the  ultimate  facts  on  which  religion  depends,  he  demonstrates  tbeb 
rtalexidence  and  their  great  importance.  *  *  *  In  answering  these  ques- 
lionB  Mf .  Spencer  has,  we  think,  arrived  nearer  to  a  true  philosophy  than  eithei 
Uamilton  or  ManseL  At  least  he  has  indicated  in  a  more  satisfactory  mannei 
than  they  have  done,  the  positive  datum  of  consciousness  that  the  unconditioned, 
though  inscrutable,  ixitU,  It  may  be  said  that  Mr.  Spencer  is  not  chargeable 
with  excluding  God  from  the  universe,  or  denying  all  revelation  of  Him  In  Hit 
works,  since  he  earnestly  defends  the  truth  that  an  inscrutable  power  Is  shown 
to  tadtt.  We  certainly  would  not  cLarge  him  with  theoretical  atheism,  holding 
•a  he  docs  this  ultimate  religious  idea. 
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/t«t*  Urn  IbM  J)iufiea»  Bnimr. 
The  taw  or  organlo  deralDpniaat  snnoiuieed  In  tha  early  pirt  or  the  j  meal 
twiliiij,  hj  Qeethe,  Sditlliii^  and  Ton  Baer,  and  Taguely  aiprcsud  to  (he  for- 
Mula,  that  "  erohition  ii  alwafi  from  the  hamogeneoa*  to  the  heterogeaeoat,  and 
from  the  idmple  to  the  oomplei,"  bai  reoentlj  been  extended  b/  Harbert  Speucei 
to  M  to  inelnde  *U  phenDinena  whalsoerer.  Be  haa  ahown  that  thie  lav  of  ero- 
tatlon  Ii  the  law  of  oli  erolutloD.  Whether  It  be  In  the  derelopment  of  the  eaitb 
BT  of  UfiB  npon  ill  aarfkeeiin  the  derelopaient  of  Sodety,  of  ftOTemmant,  of  mui- 
■fkctona,  of  eommeroe,  of  langnage,  fitecAtnre,  adeuee,  and  art,  thia  lame  ad- 
nnce  from  the  limple  to  the  oomplaz,  throogh  ancceeifre  difletentiaUona,  balda 
tBitoimtj.  Tha  itiipeodaiu  tndnation  fkvm  all  daasea  of  phenomena  by  which  Mr. 
Bfenoar  prooeeda  to  eatabliih  and  illoatrata  hia  theorem  cannot  b«  giren  here. 

/Van  Ue  Cirittiam  Bftdater  (Engllah). 
Ur.  Spanoer  clalnu  for  hia  Tiew  that  It  ia  not  oolj  a  rcUgioaa  positioii,  bat 
pie^tnlneDtly  tkt  religjona  poaition ;  and  wa  are  moit  thoroBghlj  diapoaed  to 
agree  with  Um,  thongti  we  think  ha  doea  not  appreciate  the  force  of  hia  own 
■rgnment,  nor  full;  ondentand  hia  own  worda.  For  let  na  now  attempt  to  real- 
be  the  meaning  of  thii  Hut,  of  which  Ur.  Spencer  and  hia  compeen  tUTC  pot  nt 
Inpoaaaadon;  let  na  endeaTODT  to  aee  whether  ita  liearlnga  are  really  &Torabla 
or  adreree  to  religion.  The/  are  put  forward  indeed  arowediy  u  adrene  to  an; 
otiira  religion  than  a  mere  rcTorantial  acqnieaoenoe  In  ignoraoce  coDoeming  all 
(hat  tmlj  eiiils ;  bat  it  appetn  to  na  that  thla  lappoaed  oppoaitiou  to  religion 
ariaea  from  the  (act  that  tha  doctrine  itaelf  la  »  profonndly,  ao  iotenaaly,  ac 
orerwhelmingly  retigioua,  nay,  ao  attertj  and  entiretj  Chbiru>,  that  ha  tme 
ncardng  oonld  not  be  aeen  for  Ter;  glorj.  Like  Uoaea,  wlun  he  came  down 
from  the  Koont,  thi*  pawtire  philoaopby  come*  with  a  t^  otot  ita  fWe,  that  he 
too  dirine  radiance  maybe  hidden  for  a  time.  Thia  la  Scienoe  tlkat  haa  bee* 
eonTeraing  with  Qoo,  and  bringa  in  her  hand  His  law  written  on  labtea  of  atone. 

From  ti4  Btadtr. 

To  aniwer  the  queitioD  of  the  likelihood  of  the  pennnnence  of  Itr.  UiU'a  [^ 
loHphio  reign,  *  *  *  we  ahonid  have  to  take  account,  among  other  thiopi 
of  the  diSarencoa  from  Ur.  Uitl  alread;  ahown  by  tha  extraordinarily  able  and 
peculiarly  original  thinker  whoae  name  wahare  aaaociated  with  Ur.  UiU'a  at  the 
head  of  thla  article.  We  may  take  ooeaalon,  at  another  time,  to  call  attentiau  to 
Qiae*  apeonlaljona  of  Ur.  Herbert  Spencer,  whoae  warki  in  the  mean  time,  and 
aqMdally  that  new  oue  whoae  title  we  haTa  sited,  wa  recommaud  to  all  Ihoae 
aalenl  readera  whoae  qipredation  of  maatarty  expoaition,  and  great  reach  and 
boldneaa  of  ganeraliiation,  doea  not  depend  on  Ihur  mere  diapoaitton  to  agree 
•Kb  the  doctiinea  propounded. 

Fivm  tht  BrilM  Qvaritrty  EifUa. 

Complete  in  itaelf,  h  i«  at  the  aame  time  bnt  a  part  of  a  whole,  which,  if  Ii 
durald  be  oonatmcted  in  proportion,  will  be  ten  timea  as  great.  For  theee  fint 
Frlnaiplea  are  merely  the  foundation  of  a  ayatem  of  pUlotcphy,  bolder,  mora 
alaborata  and  ocmprebenai*e,  perhapa,  tban  any  other  which  haa  been  bitberta 
ledgned  in  Sogtand.  •  •  ■  Widely  aa  it  will  be  teen  we  diOar  from  the 
•■dior  on  acme  pointy  we  rer;  aioceiely  hope  he  may  auooaed  v  M«empli*faii# 
the  bold  and  migoiflccnt  pngecthe  haa  mqiped  out 
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Ihm  the  ComhiU  liagmimt. 

Onr  *'SuxTejr/'  superficial  as  it  U,  must  include  at  leoat  Ihe  men  fam  of  a 
irork  BO  lofty  in  aim,  and  so  remarkable  in  execution  as  thesTStem  of  Fliiloeopbj 
irhich  Mr.  Herbert  Spencer  is  issuing  to  subscribera.  *  *  *  In  spite  of  aU 
dissidence  respecting  the  conclusions,  the  serious  reader  will  i^ifdaiid  the  prc^ 
found  earnestness  and  thoroughness  with  which  these  eondusions  are  advo- 
cated ;  the  unirersal  scientific  knowledge  brought  to  bear  on  them  bj  way  of 
illastration,  and  the  acute  and  subtle  thinking  displayed  in  every  chiq>ter. 

IVom  the  Baarikenon. 

By  these  books  he  has  wedged  his  way  into  fame  in  a  manner  distinctly  ori 
ginal,  and  curiously  marked.  •  •  *  There  is  a  peculiar  charm  in  this  au- 
thor's style,  in  that  it  sacrifices  to  no  common  taste,  while  at  the  same  time  it 
makes  the  most  abstruse  questions  intelligible.  •  •  •  The  book,  if  it  is  to 
be  noticed  with  the  slightest  degree  of  fairness,  requires  to  be  read  and  re-read, 
to  be  studied  apart  from  itself  and  with  itselt  For  whatever  may  be  its  ultimatt 
&te — although  as  the  ages  go  on  it  shall  become  but  as  the  lispings  of  a  litUs 
child,  a  little  more  educated  than  other  lisping  children  of  the  same  time — this 
Is  certain,  that,  as  a  book  addressed  to  the  present,  it  lifts  the  mind  far  above 
the  ordinary  range  of  thought,  suggests  new  associations,  arranges  chaotic  pic- 
tures, strikes  often  a  broad  harmony,  and  even  moves  the  heart  by  an  intellec- 
tual struggle  as  passionless  as  fate,  but  as  irresistible  as  time. 

From  the  Oriiie, 

Mr.  Spencer  is  the  foremost  mind  of  the  only  philosophical  school  in  England 
which  has  arrived  at  a  consistent  scheme.  *  *  *  Beyond  this  school  we  en> 
counter  an  indolent  chaotic  eclecticism.  Mr.  Spencer  claims  the  respect  due  to 
distinct  and  daring  individuality ;  others  are  echoes  or  slaves.  Mr.  Spencer  may 
be  a  usurper,  but  he  has  the  voice  and  gesture  of  a  king. 

IVom  ihe  Mtdieo^Chirurgical  .Review. 

Mr.  Spencer  is  equally  remarkable  for  his  search  after  first  principles ;  for  his 
acute  attempts  to  decompose  mental  phenomena  into  their  primary  elements ; 
and  for  his  broad  generalizations  of  mental  activity,  viewed  in  connection  with 
nature,  instinct,  and  all  the  analogies  presented  by  Hfe  in  its  universal  aspects. 

TYanelaUd  from  an  able  and  elaborate  arUde  in  the  Bevue  dee  Ihux  Momdm  of 

Feb,  15, 186i. 

— ^The  great  work  on  philosophy,  by  Herbert  Spencer,  whom  I  would  willingly 
style  the  last  of  English  metaphysicians.  In  the  midst  of  universal  indifference^ 
Mr.  Spencer  remained  steadily  attached  to  his  philosophical  studies,  displaying 
all  that  heroic  courage  and  that  rare  independence  indispensable  to  those  who 
devote  themselves  to  toilsome  researches  which  at  best  only  recompense  th« 
student  with  a  few  obscure  and  isolated  suffrages. 

If  Mr.  Spencer,  with  his  talent,  his  fertility  of  genius,  and  the  almost  encyclo 
pedic  variety  of  knowledge  of  which  his  writings  furnish  the  proo^  had  chosen 
to  follow  the  beaten  path,  nothing  would  have  been  more  etey  than  for  him  to 
secure  all  those  honors  of  which  English  society  is  so  prodigal  to  thoee  who  servt 
her  as  she  wishes  to  be  served.  He  preferred,  however,  with  a  noble  and  tonoh- 
Jig  self-denial,  to  put  up  with  poverty—and  what  is  still  more  difficult,  with  r  b 
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lourity.  But  He  deserres  more  than  Tun  Msnrances  of  sympattij :  we  ninst  not 
Skerelj  «Jmire  Lis  fidelity  to  profitless  studies ;  his  work  itself  merits  the  iiidi- 
ridoa]  a^tentioii  of  all  friends  of  philosophy. 

An  impression  prevails  with  many  that  Mr.  Spencer  helonp^s 
to  the  positive  school  of  M.  Aognste  Comte.  This  is  an  entire 
misapprehension ;  hnt  the  position  having  been  assumed  by  sev- 
eral of  his  reviewers,  he  repels  the  charge  in  the  foUowing  letter, 
u  hich  appeared  in  the  New  EngUmder  for  January,  1864 : 

7l9  ths  EdUor  t^ftJu  Smo  JBngltmdst: 

Sib: — ^While  recognisiiig  the  appreciatlTe  tone  and  general  candour  of  the 
article  in  tout  last  number,  entitled  ''Herbert  Spencer  on  Ultimate  Religious 
Ideas,'*  allow  me  to  point  out  one  error  which  perrades  it.  The  writer  correctly 
represents  the  leading  positions  of  my  argument,  but  he  inadvertently  conreya 
a  wrong  impression  respecting  my  tendencies  and  sympathies.  He  says  of  me. 
**  the  spirit  of  his  philosophy  Is  evidently  that  of  tne  so-called  positive  method 
which  nas  now  manr  partial  disciples,  as  well  as  many  zealous  adherents  amons 
the  thinkers  of  £n^iand."  Further  on  I  am  tacitly  classed  with  "  the  English 
admirers  and  disciples  of  the  great  Positinst^"  and  it  is  presently  added  that 
**  in  Mr.  Spencer  we  have  an  example  of  a  positivist,  who  does  not  treat  the  sub- 
ject of  religion  with  supercilious  neglect,''  Here  and  throughout,  the  implica- 
tion is  that  I  am  a  follower  of  Comte.  This  is  a  mistake.  That  vL  Comte  haa 
givnc  A  general  exposition  of  Uie  doctrine  and  method  elaborated  by  science, 
and  has  applied  to  it  a  name  which  has  obtained  a  certain  currenc;^,  is  true. 
But  it  is  not  true  that  the  holders  of  this  doctrine  and  followers  of  this  method 
are  disciples  of  M.  Comte.  Neither  their  modes  of  inquiry  nor  their  views  con- 
cerninff  numan  knowledge  in  its  nature  and  limits  are  appreciably  different  from 
what  tney  were  before.  If  they  are  Positivists  ft  is  in  the  sense  that  all  men  of 
science  have  been  more  or  less  consistently  Positivists ;  and  the  applicability  of 
IL  Comte's  title  to  them  no  more  makes  them  his  disciples  than  does  its  appli* 
eabiUty  to  the  men  of  science  who  lived  and  died  before  M.  Comte  wrote^  maka 
them  his  disciples. 

My  own  attitude  toward  M.  Comte  and  his  partial  adherents  has  been  all 
along  that  of  antagonism.  In  an  essay  on  the  **  Genesis  of  Science,"  published 
iu  185^  and  repubushed  with  other  essays  in  1857,  I  have  endeavoured  to  show 
that  his  theory  of  the  logical  dependence  and  historical  development  of  the 
sciences  is  untrue.  I  have  still  among  my  papers  the  memoranda  of  a  second 
review  (for  which  I  failed  to  obtain  a  place),  the  purpose  of  which  was  to  show 
the  untenableness  of  his  theory  of  intellectual  pro^ss.  The  onlv  doctrine  of 
importance  in  whi<$h  I  agree  with  him — the  relativity  of  all  Imowledee^is  onr 
common  to  him  and  sundry  other  thinkers  of  earlier  date ;  ana  even  tois  I  hold 
ill  a  different  sense  from  that  in  which  he  held  it.  But  on  all  points  that  are  dis> 
tinctive  of  his  philosophy,  I  differ  from  him.  I  deny  his  Hierarchy  of  the  Sci- 
ences. I  regard  his  division  of  intellectual  progress  into  the  three  phases,  theo 
logical,  metaphysical,  and  positive^  as  superficial.  I  reject  utterly  his  Rcli^on 
oniumonity.  And  his  ideal  of  society  I  hold  in  detestation.  Some  of  his  minor 
views  I  accept ;  some  of  his  incidental  remarks  seem  to  me  to  bo  profound,  but 
from  every  tning  which  distinguishes  Comtdsm  as  a  system,  I  dissent  entirely. 
The  only  influence  on  my  own  course  of  thought  which  I  can  trace  toM.  Comte  s 
writings,  is  the  influence  that  results  firom  meeting  with  antagonistic  opinions 
definitely  expressed. 

Such  being  my  position,  ynu  will,  I  think,  see  that  by  classing  me  as  a  Posi* 
tinst  and  tacitly  including  me  among  the  English  admirers  and  disciples  of 
Comte,  your  reviewer  unintentionally  misrepresents  me.  I  am  quite  ready  to 
bear  the  odium  attaching  to  opinions  which  I  do  hold ;  but  I  object  to  have  added 
Ibe  odium  attaching  to  opinions  which  I  do  not  hold.  If,  by  publishing  this  Iei> 
.er  '.n  your  forthcoming  number,  you  will  allow  me  to  set  myself  right  with  tha 
American  public  on  this  matter,  you  will  greatly  oblige  me.  I  am.  Sir,  yooi 
^oedient  sei  .'anU  Hbubkbt  SriuiGBB. 
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We  take  the  liberty  of  makmg  an  extract  from  a  prirate  kit et 
of  Mr.  Spencer,  which  contains  some  further  ohsenratioDS  in  the 

game  connection : 

''There  appoftn  to  hare  sot  abroad  in  the  Uoitad  States  ayerj  erroneou 
impresaioo  respecting  the  innnence  of  Gomte's  writings  in  England*  I  snppoae 
thai  the  currency  obtained  by  the  words  ^Fositirism'  and  'FositiTisti'  w  to 
blame  for  this.  Comte  barinj;  dedgnated  by  the  term  Positire  Philoaopbr  all 
that  body  of  definitel^-establialied  knowledge  wliieh  men  of  scienee  have  oeeo 
gradaally  organizing  into  a  coherent  body  of  doctrine,  and  harinff  habitually 
placed  this  in  opposition  to  the  *acoherent  oody  of  doctnne  defended  by  theolo- 
gians, it  has  become  the  habit  of  the  theologiciu  putr  to  think  of  the  antagonist 
scientific  party  under  this  title  of  Fositiyins  appliea  to  them  by  Comte.  And 
thus,  firom  the  habit  of  calling  them  PositlTists  tnere  has  grown  np  the  assnmp- 
tion  that  they  call  themselres  PositiTistiL  and  thai  tiiej  are  the  disciples  of 
Comte.  The  truth  is  that  Comte  and  his  doctrines  receive  here  acarcelr  any  at* 
•ention.  I  know  something  of  the  seientiflo  world  in  England^  and  I  cannot 
name  a  single  man  of  science  who  acknowledges  himsdf  a  follower  of  Comte,  or 
accepts  the  title  of  Poeitivist.  Lest,  howeyer,  there  should  be  some  sndi  who 
were  unknown  to  me,  I  have  recently  made  inquiries  into  the  matter.  To  Pro- 
fessor Tyndall  I  put  the  question  whether  Comte  had  exerted  any  avpredable 
influence  on  his  own  course  of  thousfat:  and  be  replied,  'So  fkr  as  I  uiow,  my 
own  oourse  of  thonsht  would  haye  been  exactly  the  same  had  Comte  neyer  ex- 
isted.' I  then  asked,  '  Do  you  know  any  man  of  science  whose  yiews  haye  been 
aifected  by  Comte^s  writings f  and  his  answer  was:  '  His  influence  on  soientifie 
thought  in  England  is  absolutely  nilJ  To  the  same  questions  Ptot  Hnxley  re- 
tumedj  in  other  words,  the  same  answers.  Professors  Huxley  and  TyndalL 
being  leaders  in  their  respectiye  departments,  and  being  also  men  of  general 
eulture  and  philosophic  insight,  I  thmk  that  joinine  their  impresrions  with  my 
own,  I  ^xn  justified  m  saying  that  the  sclentifio  worm  of  England  is  wholly  nnin* 
fluenced  by  Comte.  Such  small  influence  as  he  has  had  here  has  been  on  soma 
literary  men  and  historians — men  who  were  attracted  by  the  srand  acUeye- 
ments  of  science,  who  were  charmed  by  the  plausible  system  ox  seientiflo  gen- 
eralizations put  forth  by  Comte,  with  the  usual  French  regard  for  symmetiy  and 
disregard  for  fact,  and  who  were,  from  their  want  of  scientific  training,  unable 
to  detect  the  essential  fallaciousness  of  his  system.  Of  these  the  mon  notable 
example  was  the  late  Mr.  Buckle.  Besides  him.  I  can  name  but  seven  men  who 
haye  oeen  in  any  appreciable  desree  influenoed  by  Comte;  and  of  these,  four,  if 
ar  i  flye^  are  scarcely  known  to  we  publio." 
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the  degree  to  which  the  doctrine  may  be  held  capable  of  extension  into 
the  domain  of  mind  and  morals ;  but  there  is  no  denying,  in  scientific 
circles  at  least,  that  as  regards  the  physical  history  of  organic  natore 
much  has  been  done  toward  making  good  a  continuous  sdieme  of  being." 
— London  Saturday  Review, 

FREEDOM  Ilf  SCIENCE  AlfD  TEACHING.  From  the 
German  of  Ernst  Haickjel.  With  a  Prefatory  Note  by  T.  H. 
IlnxLET,  F.  R.  S.     12mo.    |l.OO. 
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SIR  JOHN   LUBBOCK'S  (Bart)  WORKS. 

THE  ORIGIlf  OF  CIYILIZATION  AND  THE  PRUUU 
TITE  CONDITION  OF  MAN,  MENTAL  AND  SOCIAL 
CONDITION  OF  SAVAGES.  Fourth  ediUon,  with  numerouB  Ad 
ditiona.    With  Illufitrationa.     Svo.    Cloth,  |5.00. 

*'The  first  edition  of  thin  work  was  pobltehed  in  the  Teir  1870.  The  work 
hM  been  twice  rerised  for  the  preM  in  the  interval  ana  now  appears  In  lis 
fourth  edition  enlarged  to  Ou  extent  qf  nearly  two  htmdred  voffee,  iuclnding  a  tail 
index." 

**Thi8  interestinir  work—for  it  is  intensely  so  in  Its  aim,  scope,  and  the  abil- 
itj  of  its  aathor— treats  of  what  the  scientists  denominate  anthropologyt  or  tbo 
natoral  history  of  the  haman  species  ;  the  complete  science  of  man,  body  and 
•onl,  indnding  sex,  temperament,  nee,  ciTillcation,  etc'^^PronkHnce  lYeee. 

PBEHI8TORIC    TIMES,    AS    ILLUSTRATED    BT    ANCIENT 

REMAINS  AND  THE  MANNERS  AND  CUSTOMS  OF  MODERN 

SAYAQES.    Illustrated.    Entirely  new  revised  edition.    8to.    Cloth, 

$5.00. 

The  book  ranks  amon?  the  noblest  works  of  the  interesting  and  important 
class  to  which  it  b«4oi)g<i.  As  a  rieumS  of  onr  present  knowledge  of  prehistoric 
man,  it  leaves  nothing  to  bo  desired.  It  is  not  only  a  good  book  of  reference  bat 
the  best  on  the  sabjcct. 

^  TUs  is,  perhaps,  the  best  summary  of  evidence  now  ta  our  i>osseesion  con- 
eemioff  the  general  character  of  prehistoric  times.  1'be  Bronae  Aare,  The  Stans 
A^e,  The  Tamnll,  The  Lake  Inhabitants  of  Switaerland.  The  Shell  Monnds,  Tho 
Cave  Man,  and  The  Antiduity  of  Man,  are  the  titles  of  the  most  important  chap- 
ters.**~>I>r.  V,  K,  Adame^e  Manual  q^  Uietorieal  UUrature, 

ANTS,  BEES,  AND  WASPS.     A  Recoi-d  of  Observations  on  the 

Habits  of  the  Social  Hyinenoptera.    With  Colored  Plates.     12mo. 

Cloth,  $2.00. 

**This  volume  contains  the  record  of  various  experiments  made  with  anta« 
bees,  and  wasps  durlnir  the  last  ten  years,  with  a  view  to  test  their  mental  con- 
dition  and  powers  of  sense.  The  principal  point  in  which  Sir  John*8  mode  of 
experiment  differs  from  those  of  Ruber,  Forel,  McCook,  and  others,  is  that  he 
has  carefully  watched  and  marked  particular  insects,  and  has  had  their  nests 
under  observation  for  loni;  periods— one  of  his  ants*  nests  having  been  under 
constant  inspection  ever  since  1874.  His  observations  are  made  prindpaUy  upon 
auts,  because  thev  show  more  power  and  flexibility  of  mind ;  and  the  value  of 
his  studieis  is  that  they  belong  to  the  department  of  original  research.'* 

*'  We  have  no  hesitation  In  saylnji^  that  the  author  has  presented  as  with  the 
most  valuable  series  of  observations  on  a  special  subject  that  has  ever  been  pro- 
duced, charmingly  written,  ftill  of  loeical  deductions,  and,  when  we  consider  his 
multitudmous  ensragements,  a  remarkable  illustration  of  economy  of  time.  As  a 
contribution  to  innect  psycholo^,  it  will  be  k>ng  before  this  book  finds  a  par- 
allel.'*—Xoiuion  AtAenantm, 
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GEORGE  J.   ROMANES'S  >A^ORKS. 

JSUiT-FISHt  8TAR.FISU,  AJID  8£A^URCHI1IS«    Being 
a  Research  on  PrimitWe  Nenroos  Systems.    12mo.    doth,  $1.75. 


«t 


AlthoQ^h  I  bare  fhrooj^liout  kept  in  riew  tbe  reqnirements  of  a  genenl 
reader,  I  hare  also  Booeht  to  render  the  book  of  serrice  to  tbe  workioff  phjii- 
ologltt,  by  brluging  together  in  one  coneeentive  account  all  the  more  1mp<nrUnt 
obeerratlone  and  reBolte  which  have  been  jrlelded  bjr  this  retearch.**— 2Mrae< 
fromFrtfacu 


it 


A  profound  research  Into  the  laws  of  primitive  nervoiu  vvnteme  condiKfeMl 
by  one  of  tbe  ablest  Enj^llsh  investlKatore.  Mr.  Romanes  set  up  a  tent  on  the 
beach  and  examined  his  beantlftil  pets  tor  six  sammen  In  snooeasion.  Sach 
patient  and  lovioff  work  has  borne  Us  ftnlts  in  a  monograph  which  teavea 
Dothinffto  besalQ  about  jelly-fish,  ttar-flsh,  and  sea-urchins.  Breir  onewlio 
has  stiMied  the  lowest  forms  of  life  <m  the  sea-shore  admires  these  otQetta.  But 
few  hsve  any  Idea  of  the  exquiilte  delicacy  of  their  stmcture  and  their  nice 
adaptation  to  their  place  in  nsture.  Mr.  Romanes  brines  out  the  subtile  beauties 
of  the  rudimentary  organisms,  and  shows  tbe  reseoiblanoes  they  bear  to  tbe 
higher  types  of  crestion.  His  explanations  are  made  more  dear  by  a  larae 
number  of  Illustrations.  While  the  book  is  well  sdapted  for  popular  reading  it 
is  of  special  value  to  working  physiologists.' *~Aefff  York  Jounuu  qf  Comm4ro$, 

"  A  most  sdmlrable  treatise  on  primitive  nervous  systems.  The  sul))eci-matter 
Is  ftill  of  original  lnve8ti«?ationB  and  experiments  upon  tbe  animals  mentioned  as 
types  of  the  lowest  nervous  developments.^'— Boston  (XmnmercUU  BuUetiM. 

"  Mr.  George  J.  Romanes  has  already  established  a  reputation  sa  an  exaet  and 
comprehensive  naturalist,  which  his  later  work, '  Jelly-I«lsh,  Btar-Flah,  and  Sea- 
Urchins,*  ftiUy  confirms.  These  marine  animals  are  well  known  upon  our  eoasts. 
and  always  Interest  the  on-lookers.  In  this  volume  (one  of  the  ^Intematiimai 
Scientiflc  8eries  *)  we  have  the  whole  story  of  their  formation,  existenoe,  nervous 
system,  etc,  made  most  interesting  by  tbe  simple  and  non-piofiessional  manner 
of  treating  the  sablect.  Illustrations  aid  the  text,  and  the  professional  student, 
the  naturalist,  all  idvers  of  the  rocks,  woods,  and  shore,  as  well  as  the  genetai 
reader,  will  find  instrnctlon  as  well  as  delight  in  the  narrative.*'— ifofftm  Uwn- 
moiiwtaiih. 

ANIMAL  INTELLIGENCE.     12mo.     Cloth,  11.75. 

**  A  collection  of  fiicts  which,  though  it  may  merely  amuse  the  unsclentlfie 
reader,  will  be  a  real  boon  to  the  student  of  comparative  psychology,  for  this  is 
the  first  attempt  to  present  syntematically  the  well-assniedTreauiU  oTobeervaUon 
on  the  mental  life  or  animals."— iS^ilunfc^  EevUw, 

MENTAL  ETOLimON  IN  ANIMALS.    With  a  Fnsthmnoiu 
Essay  on  Instinct,  bjr  Charles  Dabwih.    12mo.    Cloth,  $2.00. 

^*  Mr.  Romanes  has  followed  up  his  earefhl  ennmeiatlon  of  the  fhcta  of '  Ani- 
mal Intelligence,*  contributed  to  the  *  International  Scientiflc  Series,*  with  a 
work  dealing  with  the  successive  stages  at  which  the  various  mental  phenomena 
appear  in  the  scale  of  life.  The  present  installment  displays  the  same  evidence 
of  industry  in  collecting  Ikcts  ana  caution  in  co-ordinating  them  by  theory  as  the 
former.*'—  TA4  Athenaum, 


New  York :  D.  APPLETON  &  CO.,  1,  8,  A(  6  Bond  Stivef. 


D.  APPLE  TON  d  00/8  PUBLICATIONS. 


Professor  JOSEPH  LE  CONTE'S  WORKS. 

SIGHT  :  AN  EXPOSITION  OF  THE  PRINCIPLES  OF  If ONOCULAR 
AND  BINOCULAR  VISION.  With  namerous  lUuatratioDS.  12mo. 
Cloth,  tLSO. 

*^It  It  pleaMnt  to  Had  an  American  book  which  ean  rank  with  the  veiy  beet 
of  foreign  works  on  this  saliiJect.  Profeeeor  Le  Ckmte  has  long  been  known  as 
an  original  tnveetigator  in  this  deparunent;  all  that  be  givea  na  la  tieated  with 
a  master-hand.^— 7%<  Notion, 

ELEMEICTS  OF  6E01X>6Y  :  A  TEXT-BOOK  FOR  COLLEGES 
AND  FOR  THE  GENERAL  READER.  By  Joseph  Lk  Contb, 
LL.  D.,  Plrof esBor  of  Geology  ind  Natural  History  in  the  Univeraity 
of  California.  With  upward  of  900  Illuftrationa.  New  and  enlarged 
edition.     8Ta    Cloth,  ^.00. 

A  COMPEND  OF  GEOLOGY  s  APPLETONS'  SCIENCE  TEXT- 
BOOK  SERIES.     12ma    Cloth,  |1.40. 

RELIGION  AND  SCIENCE  s  A  SERIES  OF  SUNDAY  LECT- 
URES  ON  THE  RELATION  OF  NATURAL  AND  REVEALED 
RELIGION,  OR  THE  jTRUTHS  REVEALED  IN  NATURE  AND 
SCRIPTURE.     12mo.    Cloth,  |1.60. 

^  Professor  Le  Conte  grapples  with  some  of  the  gnTMt  qnestions  which  agitate 
the  thinking  world.  He  treats  of  them  all  with  dignity  and  fldmess,  and  in  a 
manner  so  dear,  penoasl^e,  and  e]o<|oent,  as  to  engage  tbe  nndlTldcd  attention 
of  the  reader.  We  oommend  the  book  eotdlaUy  to  the  leigaid  of  all  who  are 
interested  In  whatever  pertains  to  the  discossion  of  these  grave  qnestions,  and 
especially  to  those  who  desire  to  examine  closely  the  atrong  foondatioos  on 
which  the  Christian  Ikith  Is  reared.**— Boiltm  JdvmaL 

*^This  vohime  Is  written  with  much  deamess  of  thought  and  mrasnal  clear- 
ness of  expression.  It  is  partly  a  treatise  on  natim]  theology  and  partly  a 
defense  of  tbe  Bible  as^ainst  tbe  assaalts  of  modem  science.  In  the  later  aspect 
the  author's  method  is  an  eminently  wine  one.  He  accepts  wbateisr  adenee  has 
proved,  and  ha  also  accepts  the  divine  origin  of  the  Bible.  Where  the  two  seem 
to  conflict,  be  prefen  to  await  the  reooodllatlon,  wlilch  la  tnevitabia  If  both  are 
true,  rather  than  to  waste  time  and  words  in  inventing  ingeniona  and  donbtfbl 
theories  to  force  them  into  aeeming  accord.  Both  as  a  theologian  and  a  man  of 
sdence,  ProftMMor  Le  Oonte^s  opinions  are  entitled  to  respectfh]  attention,  and 
there  are  few  who  wHl  not  reoognlae  his  bocA  as  a  thoaghtfbl  and  vahiable  ooik 
tribotion  to  the  best  religions  literature  of  the  day.**— iV^nv  Tork  WorkL 
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DR.  HENRY  MAUDSLEY'S  WORKS. 

BODY  AND  WILL:  Iteing  an  Essay  oonceming  Will  in  its 
Metaphysical,  i*hy8iol;gical,  and  Pathological  Aspects.  12mo. 
Cloth,  $2.50. 

BODY  AND  MIND  :  An  Inquiry  into  their  ConnecUon  and  Mutual 
Influence,  specially  in  reference  to  Mental  Disorders.  1  toI.,  12ino. 
Cloth,  11.60. 

rnrSIOLOGY  and  PATUOLOGY  of  MIND: 

PHYSIOLOGY  OF  THE  MIND.  New  ediUon.  1  vol.,  12ma 
Cloth,  $2.00.  Contents  :  Chapter  I.  On  the  Method  of  the  Study 
of  the  3find.— II.  The  Mind  and  the  Nenrous  System.— HI.  The 
Spinal  Cord,  or  Tertiary  Nervous  Centres;  or.  Nervous  Centres 
of  Reflex  Action. — IV.  Secondary  Nervous  Centres;  or.  Sensory 
Ganglia;  Scnsorium  Commune. — V.  Hemispherical  Ganglia;  Cortical 
Cells  of  the  Cerebral  Hemispheres;  Ideational  Nervous  Centres; 
Primary  Nervous  Centres;  Intcllectoiium  Commune. — ^YI.  The 
Emotions. — VII.  Volition. — VIII.  Motor  Nervous  Centres,  or  Mo- 
torium  Cummuno  and  Actuation  or  Effcction. — IX.  Memory  and 
Imagination. 

PATHOLOGY  OF  THE  MIND,  "^eing  the  Third  Edition  of 
the  Second  Part  of  the  "Physiology  and  Pathology  of  Mind,'* 
recast,  enlarged,  and  rewritten.  1  vol.,  12mo.  Cloth,  $2.00.  CoK- 
nim !  Chapter  L  Sleep  and  Dreaming. — II.  Hypnotism,  Somnam- 
bulism, and  Allied  States. — III.  The  Causation  and  Prevention  of 
Insanity:  (A)  Etiological. — IV.  The  same  continued. — V..  The 
Causation  and  Prevention  of  Insanity :  (B)  Pathological. — VI.  The 
Insanity  of  Early  Life. — VII.  The  Symptomatology  of  Insanity. — 
VIIL  The  same  continued. — IX.  Clinical  Groups  of  Mental  Disease. 
—X.  The  Morbid  Anatomy  of  Mental  Derangement — XL  The 
Treatment  of  Mental  Disorders. 

RESPONSIBILITY  IN  MENTAL  DISEASE.  (IntemaUonal 
Sdentific  Series.)     1  vol.,  l2mo.     Cloth,  $1.50. 

**  The  aothor  !»  «t  home  hi  bis  rabject,  and  prefienta  hlf  Tletvn  In  in  ahnovt 
Bingrnlarly  clear  and  satipfactnry  manner.  .  .  .  The  volnme  Ip  a  valuable  contri- 
bation  to  one  of  the  mn«t  difflcnlt  and  at  the  same  time  one  of  the  mott  Impor- 
Unt  Buhji^cts  of  inveftlf^tion  at  the  preeent  day.''— JVVtr  York  Obmrer, 

*"  Handles  the  important  topic  with  mapterly  power,  and  its  suggestions  are 
practical  and  of  great  ytk\ue.^—JProHden€e  JYese. 
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